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.    jTXiiftiost  four  years  ha^e  elapfed  fince  this  £flay 

Was  announced  to  the  Public,  and  although  a  con* 

fiderable  part  of  the  Manufcript  was  then  ready^ 

yet,  from  a  variety  of  confiderations,  I  have  beeit 

'  induced  to  defer  fending  it  to  the  prefs  ;  aiid  even 

'  new  the  Firft  Part  only  of  the  Effay  is  laid  before 
the  Public.      ' 

Among  the  motives  which  have  operated  moft 
powerfully  to  induce  me  to  p'oftpone  the  publica- 
tion of  this  work  was  a  defire  to  make  it  as  free  of 
'  faults  as  poflible,  and  to  accommodate  it  as  much 
as  poilible  to  the  a£iual  ilate  of  opinions  and  prac-^ 
tices  in  this  country. 

In  proportion  as  my  exertions  to  promote  ufeful 
improvements  have  been  favourably  received  by^iC 

*  Public,  and  my  writings  have  obtained  an  extent 
five  circuliition,  my  anxiety  has  been  increafed  tof 
deferve  that  confidence  which  is  eflential  to  my 
fuccefs.  I  feel  it  to  be  more  and  mote  my  duty  to 
proceed  flowly,  and  to  ufe  every  precaution  in  in^ 
veftigating  the  fubje£ts  I  have  undertaken  to  treat,^ 
and  in  explaining  what  I  recommend,  in  order 
that  others  miy  not  be  led  into  errors,  either  by 
miftakes  in  principle,  or  inaccuracy  in  defcription. 

a  I  have. 
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ii  ADVERTISEMENT. 

I  have,  indeed,  of  late  feen  but  too  many  proofs 
of  the  neceffity  of.  adopting  this  cautious  method 
of  proceeding. 

On  my  return  to  England  from  Bavaria  laft  au- 
turn  (1798),  after  an  abfence  of  two  years,  I 
was  not  a  little  gratified  to  learn,  that  feveral  im- 
provements recommended  in  my  Eflays,  and  parti- 
cularly the  alterations  in  the  conftrudion  of  Ghim- 
iiey  Fire-places,  that  were  propofed  in  my  Fourth 
EfT^y,  had  been  adopted  in  many  places ;  and  that 
they  had  in  general  been  found  to  anfwer  very 
well ;  but  the  fatisfadion  which  this  information 
naturally  afforded  me,  has  fince  been,— I  believe 
I  may  fay, — more  than  counterbalanced  by  the 
pain  I  have  experienced  on  difcovering,  on  a 
nearer  examination,  the  numerous  miftakes  that 
have  been  committed  by  thofe  who  have  under- 
taken:  to  put  my  plans  in  execution :— rnot  to  men- 
tion the  unjuftifiable  ufe  that  has  in  fome  inftances 
been  made  of  my  name,  in  bringing  forward  for 
fale  inventions  which  I  never  recommended,  and 
o^which  I  never  can  approve  without  abandoning 
all  the  fuAdamental  principles  relative  to  the  com- 
buftion  of  fuel,  and  the  management  and  direftion 
of  heat,  which,  after  a  long  and  patient  inveftiga- 
tion,  I  have  been  induced  to  adopt. 

It  would  be  fooliih  for  me  to  imagine,  and  ri- 
diculous to  pretend,  that  the  plans  I  have  propofed 
are  fo  perfeft  as  to  be  incapable  of  farther  im- 
provement. I  am  far,  very  far,  from  being  of  that 
pillion,  and  I  can  iay  with  truth,  that  I  fhali  at 

all 


ADVERTISEMENT.  iil 

all  times  rejoice  ^hcn  farther  improvements  are 
made  in  them ;  but  ftill  I  may  be  permitted  to  add, 
that  it  would  bt  a  great  fatisfaftion  to  me  if  thofe, 
who,  from  an  opinion  of  their  utility,  or  from  a 
deiire  to  give  the  experiment  a  fair  trial,  fliould  be 
difpofed  to  adopt  any  of  the  plans  I  have  recom- 
mended, would  take  the  trouble  to  examine  whether 
'the  workmen  they  employ  really  under ftand,  and 
are  difpofed  to  follow  the  directions  I  have  given, — 
or  whether  they  are  not,  perhaps,  prepoffeffed  with 
fomc  favourite  contrivance  and  imaginary  improve- 
ment of  their  own,—- or  whether  there  is  no  dan- 
ger of  their  introducing  alterations  for  the  purpofe 
of  enhancing  the  price  of  their  work, — or  of  the 
articles  they  furnilh. 

Thefe  are  dangers  of  which  thofe  who  have  the 
fmalleft  acquaintance  with  mankind,  rtiuft  be  per- 
feftly  fenfible ;  and  it  would  be  unwife,  and  I  had 
almoft  faid  unjufl:^  not  to  attend  to  themy  at  lead 
to  a  certain  degree. 

'  All  I  a(k  is,  that  a  fair  trial  may  be  given  to 
the  plans  I  propofe,  when  any  trial  is  given  them  ; 
and  this  requeft  will  not,  I  truft,  be  thought  un- 
reafonable :  and  as  I  never  prefume  to  recommend 
to  the  Public  any  new  invention  or  imprbvement 
that  I  have  not  previoufly  and  repeatedly  tried, 
and  found  by  experience  to  be  ufeful,  it  would  per- 
haps* be  thought  excufeable  were  I  to  exprefs  a  vvifh 
vthat  my  propofals  might  not  be  condemned  nor 
neglefted  merely  in  confequence  of  the  failure  of 
contrivances  announced  as  improvements  of  my 
Plans. 

a  2  The 


ADV£&TIS£M£KT« 

The  reader  will  not  be  furprized  at  my  extreme 
anxiety  to  remove  thofe  obftacles  which  appear  to 
me  moft  powerfully  to  obfl:ru£i  and  retard  the  ge- 
neral intrpductioi^  of  the  improvements  I  am  la« 
bouring  to  introduce  ;  for  anxiety  for  the  fuccefs 
of  an  undertaking  naturally  flows  from  a  convifkion 
of  its  importance,  and  is  always  connefted  with  that 
fervent  zeal  which  important  undertakings  are  fo 
eminently  calculated  to  infpire* 


To  this  Second  Edition  of  the  Firft  Part  of  my 
Tenth  Effay,  I  beg  leave  to  add  a  few  words  refpcft- 
ing  the  Soup  Establishments  that  have  lately 
been  formed  in  J^ondon,  ^nd  in  other  places^  for 
feeding  the  Poor. 

Many  perfons  in  this  country  are  of  opinion  that 
a  great  deal  of  meat  is  neceflary  in  order  to  make 
a  good  and  wholefome  foup  ;  but  this  is  far  from 
being  the  cafe  in  fa6t«  Some  of  the  moft  lavoqry 
and  moft  nourifhing  foups  are  made  without  any 
meat  \  and  in  providing  food  for  the  poor  it  is  ner 
ceflary,  on  many  accounts,  to  be  very  fparing  in  the 
life  of  it. 

When  the  poor  are  fed  from  a  Public  Kitchen, 
care  fhould  be  taken  to  fupply  them  with  the 
cheapeft  kinds  of  food,  and  particularly  with  fuch 
as  they  can  afterwards  provide  for  themfelves,  at 
fheir  own  dwellings,  at  a  fmall  expence ;  otherwife 
the  temporary  relief  that  is  afforded  them  in  times 

of 


of  fearcjlty,  by  felling  to  them  rich  and  expenfive 
meat  foups  at  reduced  prices,  wUl  operate  as  a 
great  and  a  permanent  evil  to  themfeives  and  to 
fociety, 

,  The  nioft  palatable  and  the  ttiod  nourifliing  foups 
may,  with  a  little  care  and  ingeni^ity,  be  compofed 
nsrith  very  cheap  materials,  as  has  been  proved  of 
late  by  a  great  number  of  decifive  experiments  made 
iipon  a  large  fcale  in  different  countries.  The  Soup 
Eftablifliments  that  have  been :  formed  at  Ham* 
burgh,— at  Geneva, — at  Laufannc,  and  other  parts 
of  Swit;5erland, — at  Marfeilles,  and  lately  at  Paris, 
have  all  fucceeded ;  and  at  mod  of  thefe  places  the 
kind  of  foup  that  was  provided  for  the  poor  at  Mu- 
nich has  been  adopted,  with  but  little  'variation. — 
|n  fome  cafes  a  fmall  quantity  of  fait  meat  has  been  - 
ufed,  but  this  has  been  merely  as  a  feafoning :  the 
bafis  of  thefe  foups  has  uniformly  been  Parley,  po- 
tatoes, and  peas  or  beans  ;  and  a  fmali  quantity  of 
bread  has  in  all  cafes  been  added  ta  the  foup  when 
it  has  been  ferved  out. 

,  No  ingredient  is,  in  my  opinion,  fo  indifpenfably 
neceffary  in  the  foups  that  are  furniflied  to  the  poor 
^  bnad ;  it  ihould  never  be  omitted,  and  certainly 
not  in  times  of  fcarcity  ;  becaufe  there  is  no  way  in 
yrhicbi  bread  will  go  fo  far  as  when  it  is  eaten  ii| 
foups :  for  every  ounce  fo  ufed,  I  am  confident  that 
fcur  ounces  that  would .  otherwife  be  eaten  by  the 
poor  at  their  homes,  would  be  faved.  And  to  this 
we  may  add,  that  oaten  cakes,  and  other  bread  of 
inferior  quality,  will  ^fwer  very  well  in  foups,  par- 
ticularly 


▼i  ADVERTISEMENT. 

ticttlarly  if  it  jbe  toaftcd  or  fried^  and  broken  or  cut 
into  fmall  pieces.  If  the  foup  be  well  feafoned,  its 
tafte  will  predominate,  and  the  tafte  peculiar  to  the 
bread  will  not  be  perceived. 

A  great  variety  of  the  moil  agreeable  taftes  may 
be  given  to  foups,  at  a  very  fmall  expence ;  and  if 
bread  be  mixed  with  the  foup,  mafticarion  will  be 
rendered  necefTary,  and  the  pleafure  that  is  enjoyed 
in  eating  a  good  meal  of  it  will  be  greatly  prolonged 
and  increafed. 

It  is  by  no  means  furprizing  that  prejudices  fliould 
be  ftrong  againft  foups,  in  thofe  countries  where 
fopps  and  broths  are  confidered  as  being  merely 
thin  wa(h  without  tafte  or  fubftance,  a  pint  of  which 
might  as  eafily  be  fwallowed  down  at  a  breath  as  fo 
much  water  ;  but  tbefe  prejudices  will  vanifli  when 
the  falfe  impreflions  which  gave  rife  to  them  are 
removed. 

Soups  may,  it  is  true,  be  made  thick  and  fubftan* 
tial  with  meat ;  but  when  this  is  done,  they  are 
neither  palatable  nor  wholefome  :  they  appal  and 
load  the  ftomach, — weaken  the  powers  of  digeftion^ 
•—and  inftead  of  affording  wholefome  nourifhment, 
firength,  and  refrefhment,  are  the  caufe  of  many 
diforders ;  they  are  moieover  very  expenfive.  But 
this  is  not  the  cafe  with  foups  made  thick  and  fub- 
flantial  with  farinacious  matter,  and  other  vegetable 
fubft^ces,  and  feafoned  and  rendered  palatable 
with  fait,  pepper,  onions,  and  a  little  falted  herrings, 
hung  beef,  bacon,  or  cheefe,  and  eaten  with  a  due 
proportion  of  bread.  . 

lam 
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I  am  the  more  anxious  to  recal  the  attention  of 
the  Public  to  this  fubjeft  at  the  prefent  time,  as  the 
utility  of  the  Public  Kitchens  for  feeding  the  Poor, 
which  have  lately  been  formed  and  are  now  forming 
in  various  parts  of  the  kingdbm,  muft  depend  very 
much  on  the  choice  of  the  ingredient*  ufed  in  pre- 
paring  food,  and  the  manner  of  combining  them, 
which  is  adopted  by  thofe  who  have  the  diredion  of 
thefe  interefting  eftablilhments.  The  (hare  I  hav^ 
had  in  bringing  thefe  eftablifliments  fnto  ufe,— the 
opinion  I  entertain  of  their  importance  to  fociety,— 
and  the  anxiety  I  muft  naturally  feel  for  their  fuc- 
cefs, — will,  I  flatter  myfelf,  be  confidered  as  a  faf- 
ficient  cxcufe  for  my  folicitude  in  watching  over 
their  progrefs,  and  for  the  liberty  I  may  take  in 
pointing  out  any  miftakes  in  the  management  of 
them  that  might  tend  to  bring  them  into  dif'^ 
repute.  . 
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ESSAY       X. 


INTRODUCTION. 

Ik  contriving  machinery  for  any  purpofe^  it  is  inf 
.difpeiirably  nece£[ary  to  be  acquainted  with  the  na- 
ture of  the  mechanical  operation  to  be  performed  ; 
and  though  the  Procefles  of  Cookery  appear  to  be 
fo  fimple  and  eafy  to  be  underftood,  that  any  at- 
tempt to  explain  and  illuftrate  them  might  perhaps 
be  thought  not  only  fuperfluous  but  even  frivolous^ 
yet  when  we  examine  the  matter  attentively,  we 
fiiall  find  their  invefligation  to  be  of  ferious  im- 
portance.— ^I  hy  of  ferious  importance,  for  furely 
thi3re  inquiries  which  lead  to  improvements  by 
which  the  providing  of  food  mzj  be  facilitated,  are 
matters  of  the  higheft  concern  to  mankind,  in 
every  ftate  of  fociety. 

The  procefs  by  which  food  is  moft  commonly 
prepared  for  the  table, — boilino,— is  fo  ^miliar 
to  every  one,  and  its  eifeds  ,are  fo  uniform,  and 
apparently  fo  fimple,  that  few,  I  believe,  have  taken 
the  trouble  to  inquire  how^  or  in  what  manner, 
thofe  efieds  are  produced ;  and  whether  any,  and 
what  improvements  in  that  brandi  of  cookery  are 
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poflible.  So  little  has  this  matter  been  an  obje£l 
of  inquiry,  that  few,  v^ry  few  indeed,  I  believe, 
among  the  mllions  of  perfons  who  for  fo  many  ages 
have  been  daily  employed  in  this  procefs,  have  ever 
given  themfelves  the  trouble  to  beftow  one  ferious 
thought  on  the  fubjeft. 

The  cook  Ymows  from  experience^  that  if  his  joint 
of  meat  be  kept  a  certain  time  immerfed  in  boiling 
water,  it  will  be  doney  as  it  is  called  in  the  language 
of  the  kitchen ;  but  if  he  be  aiked  what  is  done  to 
it  ?— or  houfy  or  by  what  agency  the  change  it  has  un- 
dergone has  been  effeded  ?— -if  he  under ftands  the 
queftion, — it  is  ten  to  one  but  he  will  be  embar- 
raffed  :. — if  he*  does  not  underftand  it,  he  will  pro- 
bably anfwer  without  hefitation,  that  "  the  meat  is 
**  made  tender  and  eatable  by  being  boiled.'^-^Afk 
him  if  the  boiling  of  the  water  be  effential  to  the 
fuccefs  of  the  procefs  ? — He  will  anfwer,  "  without 
*'  doubt.^*  Pufli  him  a  little  farther  by  afldng  him, 
whether,  were  it  pojftble  to  keep  the  water  equally  hot 
without  boiling,  the  meat  would  not  be  cooked  as 
foon^  and  as  well^  as  if  the  water  were  made  to  boil  ? 
Here  it  is  probable  that  he  will  make  the  firft  ftep 
towards  acquiring  knowledge,  by  learning-  to  doubt. 

When  you  have  brought  him  to  fee  the  matter 
in  its  true  light,  and  to  confefs  that  in  this  view  of 
it  the  fubjeft  is  new  to  him,  you  may  then  venture 
'  to  tell  hiqii  (and  to  prove  to  him,  if  you  happen  to 
have  a  thermometer  at  hand,)  that  water  which y^/? 
boils  is  as  hot  as  it  can  pofHbly  be  tnade  in  an  open 
vgi^/- — ^That  all  th^  fvicl  which  h  ufed  in  making  it 
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boil  with  violence  is  wafted,  without  adding  a 
fingle  degree  lo  the  heat  of  the  water,  or  expe- 
diting or  fhortening  the  procefs  of  cooking  a  lingle 
inftant, — That  it  is  by^  the  heat, — its  intenfity,  and 
the  time  of  its  dUratioTty  that  the  food  is  cooked, — 
and  not  by  the  boiling  or  ebullition, — or  bubbling  up 
of  the  water  j  which  has  no  part'  whatever  in  that 
operation. 

Should  any  doubts  ftill  remain  in  his  mind  with 
refpeft  to  the  inefficacy  and  inutility  of  boiling,  in 
culinary  procefles,  where  the  fanle  degree  of  heat 
may  be  had,  and  be  kept  up  without  it,  let  a  piece 
of  meat  be  cooked  in  a  Papin^s  digefter,  which,  as 
is  well  known,  is  a  boiler  whofe  cover  (which  is 
faftened  down  with  fcrews)  Ihuts  with  fo  much 
nicety  that  no  fteara  can  efcape  out  of  it.  In  fuch 
a  clofed  veflel,  boiling  ()vhich  is  nothing  elfe  btrt  the;, 
efcape  of  fteam  in  bubbles  from  the  hot  liquid)  is 
abfolutely  impoflible  j  yet,  if  the  heat  applied  to 
the  digefter  be  fuch  as  would  caufe  an  equal  quan- 
tity of  water  in  an  open  veflel  to  boil,  the  meat 
will  not  only  be  done,  but  it  will  be  found  to  be 
drefled  in  a  fhorter  time,  and  to  be  much  tenderer 
than  if  it  had  been  boiled  in  an  open  boiler.  By 
applying  a  ftill  greater  degree  of  heat  to  the  di- 
gefter, the  meat  may  be  fo  much  done  in  a  very 
few  minutes  as  actually  to  fall  to  pieces  \  and  even 
the  very  bones  may  be  made  fpft. 

Were  it  a  queftion  of  mere  idle  curiofity,  whe- 
ther it  be  the  boiling  of  water,  or  (imply  the  degree 
of  heat  which  esc^ifts  in  boiling  water,  by  which 
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food  is  cooked,  it  would  doubtlefs  be  folly  to 
throw  away  time  in  its  inveftigation ;  but  this  is 
far  from  being  the  cafe,  for  boiling  cannot  be  car* 
ried  on  without  a  very  great  expence  of  fuel ;  but 
any  boiling-hot  liquid  (by  ufing  proper  means  for 
confining  the  heat)  may  be  kept  boiling-hot  for  any 
length  of  time  almoil  without  any  expence  of  fuel 
at  all. 

The  wafte  of  fuel  in  culinary  proceifes,  which 
arifes  from  making  liquids  boil  unnecejarilyj  or 
when  nothing  more  would  be  neceflary  than  to 
keep  them  boiling-hot^  i$  enormous.  I  have  not'a 
doubt  but  that  much  more  than  half  the  fuel  ufed 
in  all  the  kitchens,  public  and  private,  in  the 
whole  world,  is  wafted  precifely  in  this  manner. 

But  the  evil  does  not  ftop  here.  This  unfcien- 
tific  and  flovenly  manner  of  cooking  renders  the 
procefs  much  more  laborious  and  troublefome  than 
otherwife  it  would  be ;— and,  (what  by  many  will 
*  be  confidered  of  more  importance  than  either  the 
wafte  of  fuel,  or  the  increafe  of  labour  to  the 
cook,) — ^^the  food  is  rendered  lefs  favoury,  and 
very  probably  lefs  nourifliing  and  lefs  wholefome. 

It  is  natural  to  fuppofe  that  many  of  the  finer 
and  more  volatile  parts  of  food  (thofe  which  are 
beft  calculated  to  aft  on  the  organs  of  tafte)  muft 
be  carried  oflf  with  the  fteam  when  the  boiling  is 
violent ;  but  the  fafl  does  not  reft  on  thefe  reafom 
ings ;— il  is  proved  to  a  demonftration,  hot  only 
by  the  agreeable  fragrance  of  the  fteam  which  rifes 
from  vefiels  in  which  meat  is  bdled,  but  alfo  from 
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the  (Irong  flavour  and  fuperior  quality  of  foups 
which  are  prepared  by  a  long  procefs  over  a  very 
gentle  fire. 

.  In  many  countries  where  foups  conftitute  the 
principal  part  of  the  food  of  the  inhabitants^  the 
procefs  of  cooking  lafts  from  one  meal-^time  to  sui* 
other,  and  is  performed  almoft  without  either 
trouble  or  expence.  As  foon  as  the  foup  is  ferved 
up,  the  ingredient^  for  the  next  meal  are  put  into 
the  pot,  (which  is  never  fuffered  to  cool,  and  doe$ 
not  require  fcouring,)  and  this  pot, — ^which  is  of 
caft  iron,— or  of  earthen  ware, — being  well  clofed 
with  its  thick  wooden  cover,  is  placed  by  the  fide  (f 
tbefire^  where  its  contents  are  kept  fimmering  for 
many  hours,  but  are  feldom  made  to  boil^  auid 
never  but  in  the  gentleft  manner  poffible. 

Were  the  pot  placed  in  a  clofed  fire-place,  (which 
might  eafily  be  conftru£ted,  even  with  the  rudeit 
materials,  with  a  few  bricks  or  flone,  or  even  with 
fods,  like  a  camp-kitchen,)  no  arrangement  for 
cooking  could  well  be  imagined  more  economical, 
or  more  convenient. 

Soups  prepared  in  this  way  are  uncommonly  fa* 
voury ;  and  I  am  convinced  that  the  true  reafoa 
why  nourifhing  foups,  and  broths,  are  not  more  in 
ufe  among  the  common  people  in  Great  Britain 
and  Ireland,  is  becaufe  they  do  not  know  how 
good  they  really  are,  nor  how  to  prepare  them ; 
in  fliort,  becaufe  they  are  not  acquainted  with 
them. 

B4  But 


t  IKtRODttCTION. 

But  to  return  from  this  digreffion.  It  is  mod 
certain,  not  only  that  meat  and  vegetables  of  all 
kinds  may  be  cooked  in  water  which  is  kept  boil^ 
ing^bot,  without  actually  bdling,  but  alfo  that  they 
may  even  be  cooked  with  a  degree  of  heat  below  tfie 
boiling  point. 

It  is  well  known  that  the  heat  of  boiling  water 
Is  not  the  fame  in  all  fituations  ;~that  it  depends 
on  the  preffiire  of  the  atmofphere, — and  confe- 
quently  is  confiderably  greater  at  the  level  of  the 
furface  of  the  fea  than  inland  countries,  and  on  the 
tops  of  high  mountains ;  but  I  never  heard  that  any 
difficulty  was  found  to  attend  the  procefs  of  dreffing 
food  by  boiling,  even  in  the  higheft  fituations; 
Water  boils  at  London,  (and  at  all  other  places  on 
the  fame  level,)  at  the  temperature  of  212  degrees 
of  Fahrenheit's  thermometer ;  but  it  would  be  ab- 
folutely  impofUble  to  communicate  that  degree  of 
heat  to  water  in  an  open  boiler  in  Bavaria.  The 
boiling  point  at  Munich  under  the  mean  prefTure 
of  the  atmofphere  at  that  place  is  about  209 1  de* 
grees  of  Fahrenheit's  thermometer  ;  yet  nobody,  I 
believe,  ever  perceived  that  boiled  meat  was  le/s 
thoroughly  done  at  Munich  than  at  London.  But  if 
meat  may,  without  the  leaft  difKculty,  be  cooked 
with  the  heat  of  2094^  degrees  of  Fahrenheit  at 
Munich,  why  fhould  it  not  be  poflible  to  cook  it 
with  the  fame  .degree  of  heat  in  London  ?-*If  this 
can  be  done,  (which  I  think  can  hardly  admit  of  a 
doubt,)   then  it   is  evident  that   the  procefs  of 
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i!Ookery,  which  is  called  boilings  may  be  performed 
in  water  which  is  not  boiIing-hot» 

I  well  know,  from  my  own  experience,  how  dif*. 
ficult  it  is  to  perfuade  cooks  of  this  truth,  but  it  ' 
is  fo  important,  that  no  pains  (hould  be  fpared  in 
endeavouring  to  remove  their  prejudiced  and  en* 
lighten  their  underftandings.  This  may  be  done 
moft  effeftually  in  the  cafe  before  us  by  a  method 
I  have  feveral  times  put  in  praftice  with  complete 
fuccefs, — It  is  as  follows: — Take  two  equal  boilers, 
containing  equal  quantities  of  boiling-hot  water ^  and  ^ 
put  into  them  two  equal  pieces  of  meat  taken  from 
the  fame  carcafs, — two  legs  of  mutton,  for  in- 
ftance — and  boil  them  during  the  fame  time.  Un- 
der one  of  the  boilers  make  '^fmalljire^  juft  barely 
fufEcient  to  keep  the  water  boiling-I^ot^  or  rather 
juft  beginning  to  ^w7.— under  the  other  make  as 
vehement  afire  as  pojjihle^  and  keep  thfi  water  boil- 
ing the  whole  time  with  the  utmoft  violence. 

The  meat  in  the  boiler  in  which  the  Vater  has 
been  kept  only  juji  boiling-hot^  will  be  found  to  be 
quite  as  well  done  as  that  in  tJie  other*,  under 
which  fo  much  fuel'  has  been  wafted  in  making  the 
water  boil  violently  to  no  ufeful  purpofe. — It  will 
even  be  more  done ;  for  as  a  great  deal  of  water 
will  be  boiled  away,  (evaporated,)  during  the  pro- 
cefs,  in  the  boiler  under  which  a  great  fire  is  kept 
up,  this  boiler  muft  often  be  filled  up ;  and  if  the 

•  It  will   even    be  found  to  be   much  better  cooked,— that  is 
to  fajTy  tenderer,  more  juicy,  and  much  higher  flavoured. 

water 
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Water  with  which  it  is  from  time  to  time  reple- 
niflied  be  cold,  this  will  of  courfe  retard  the  pro- 
cefs  of  cooking  the  meat. 

To  form  a  juft  idea  of  the  enormous  wade  of 
fuel  that  arifes  from  making  water  boil,  and  eva-^ 
porate  unneceflary  in  culinary  procefies,  we  have 
only  to  confider  how  much  heat  is  expended  in 
the  formation  of  fleam.  Now  it  has  been  proved 
by  the  mod  decifive  and  unexceptionable  experi- 
ments that  have  ever  been  made  by  experimental 
philofophers,  that  if  it  were  poflible  that  the  heat 
which  actually  combines  with  water,  in  forming 
fteam,  (and  which  gives  it  wings  to  fly  up  into  the 
atmofphere,) — could  exift  in  the  water,  without 
changing  it  from  a  denfe  liquid  to  a  rare  elaftic 
vapour,  this  water  would  be  heated  by  it  to  the 
temperature  of  red-hot  iron. 

From  the  fame  data  it  is  eafy  to  fhew,  by  com- 
putation, that  if  any  given  quantity  of  ice-cold 
water  can  be  made  to  boil  with  the  heat  generated 
in  the  combuftion  of  a  certain  quantity  of  any  given 
kind  of  fuel,  it  will  require  more  than  Jive  times 
that  quantity  of  fuel  to  reduce  that  fame  quantity 
of  water, — already  boiling-hot, — to  fteam. 
'  Hence  it  appears,  that  in  the  formation  of  fteam 
there  is  a  great  and  unavoidable  expence  of  heat ; 
but  it  does  not  feem  probable  that  heat  is  expended 
or  combined^  in  any  of  thofe  procefles  by  which 
food  is  prepared  for  the  table, — except  it  be  per- 
haps in  baking ; — and  as  heat  is  immortal ^ — that  is 
to  fay, — as  it  never  dies,  or  ceafes  to  exift  ;  and 

as 
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as  its  dlfperfion  may  be  prevented,  or.,  at  leaft 
greatly  retarded^  by  various  fimple  contrivances,  it 
is  not  furpriling,  when  we  confider  the  matter  at- 
tentively, that  mod  of  thofe  procefles  (in  which 
nothing  more  feems  to  be  necefTary  than  that  the 
food  to  be  cooked  ihould  be  expofed  a  certain  time 
in  a  medium  at  a  certain  temperature)  fhould  be 
capable  of  being  performed  with  a  very  fmall  eX' 
pence  of  fuel. 

The  quantity  of  heat,  or  rather  the  quantity  of 
fuel,  by  which  any  given  culinary  procefs  may  be 
performed,  may  be  determined  with  much  cer- 
tainty and  preciiion  from  the  refults  of  experiments 
which  have  already  been  made. 

Suppofe,  for  inftance,  it  were  required  to  com- 
pute the  quantity  of  dry  pine-wood  (what  in  Eng- 
land is  called  deal)  ufed  as  fuel,  and  burned  in  a 
clofed  fire-place,  conftrudted  on  the  moft  approved 
principles,  to  boil  i  oo  lbs.  of  beef.  And  firfl  we 
will  fuppofe  this  beef  to  be  in  fuch  large  pieces, 
that  3  hours  of  boiling,  after  it  has  been  made  boil- 
ing-hot, are  neceflary  to  make  it  fufEciently  tender 
to  be  fit  for  the  table :  and  we  will  fuppofe  farther, 
that  3  lbs.  of  water  are  neceflary  'to  each  pound  j^f 
beef ;  and  that  both  the  water  and  the  beef  are  at 
the  temperature  of  ^^  of  Fahrenheit's  thermome- 
ter (the  mean  temperature  of  the  atmofphere  in 
England)  at  the  beginning  of  the  experiment. 

The  firft  thing  to  be  afcertained  is  how  much 

fuel  woiild  be  required  to  heat  the  water  and  the 

beef  boiling'boty  and  then  to  fee  how  much  more 

9  ^         would 
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would  be  required  to  keep  them  boiling-bot  three 
hours. 

And  firft  for  heating  the  water ;— it  has  been 
(hewn  by  one  of  my  Experiments  (N**  20,  Effay  VI.), 
that  20yV  lbs.  of  water  may  be  heated  1 80  degrees 
of  Fahrenheit's  thermometer  with  the  heat  generated 
in  the  combuftion  of  1  lb.  of  dry  pine- wood. 

But  it  is  required  to  heat  the  water  in*  queftion 
only  157  degrees;  for  its  temperature  being  that 
of  55%  and  the  boiling  point  212%  it  is  212*— 
55^z=i57" :  and  if  i  lb.  of  the  fuel  be  fufEcient  for 
heating  20yV  lbs.  of  water  180  degrees,  it  mud  be 
fufEcient  for  heating  23  lbs.  of  water  157  degrees 
—for  157^  is  to  180**  as  20^  lbs.  to  23  lbs. 

But  if  23  lbs.  of  water,  at  the  temperature  of 
^^^^  require  i  lb.  of  dry  pine-wood,  as  fuel,  to 
make  it  boil,  then  300  lbs.  of  water  (the  quantity 
required  in  the  procefs  in  queftion)  would  require 
12t-V  lbs.  of  the  wood  to  heat  it  boiling-hot. 

To  this  quantity  of  fuel  mud  be  added  that 
which  would  be  required  to  heat  the  meat  (100  lbs. 
weight)  boiling-hot.  Now  it  has  been  found  by 
aftual  experiment  by  the  late  ingenious  Dodor 
Crawford,  (fee  his  Treatife  on  Animal  Heat,  fecond 
edition,  page  4905)— that  the  flefli  of  an  ox  re- 
quires lefs  heat  to  heat  it  than  water,  in  the  propor- 
tion of  74  to  xoo;  confequently  the  quantity  of 
beef  in  queftion  (100  lbs.)  might  be  made  boil- 
ing-hot with  precifely  the  fame  quantity  of  fuel  as 
would  be  required  to  heat  74  lbs.  of  water  at  the 
feme  temperature  to  the  boiling  point. — And  this 

quantity 
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quantity  in  the  cafe  in  queftion  would  amount  to 
to  3i  lb.s«  as  will  be  found  on  making  the  compu* 
tation'. 

This  quantity  (3I  lbs.)  added  to  that  before 
found,  which  would  be  required  to  heat  the  water 
alone,  (  =  23  lbs.)  gives  26^  lbs.  of  dry  pine-wood 
for  the  quantity  required  to  heat  300  lbs.  of  water 
and  100  lbs.  beef  (both  at  the  temperature  of  55"*) 
boiling- hot. 

To  eftimate  the  quantity  of  fuel  which  would 
be  neceflary  to  keep  this  water  and  beef  boiling- 
hot  3  hours,  we  may  have  recourfe  to  the  refults  of 
my  experiments.  In  the  Experiment,  N**  25,  (fee 
Effay  VI.)  508  lbs.  of  boiling-hot  water  were  kept 
aftually  boiling— not  merely  kept  boiling-hot) — 
3  hours"  with  the  heat  generated  in  the  combuftioa 
of  4f  Ihs.  of  dry  pine-wood, — this  gives  338^  lbs, 
of  boiling-hot  water  kept  boiling  i  hour  with  1  lb, 
of  the  fuel ;  and  computing  from  thefe  data.— 
And  fuppofmg  farther  that  a  pound  of  beef  re- 
quires  as  much  heat  to  keep  it  boiling-hot  any 
given  time  as  a  pound  of  water,  it  appears  that  3I  lbs. 
of  pine  wood,  ufed  as  fuel,  would  be  fufEcient 
to  keep  the- 30b  lbs.  of  water,  with  the  loo  lbs.  of 
beef  in  it,  boiling  3  hours.  This  quantity  of  fuel 
(=31  lbs.) J  added  to  that  required  to  heat  the 
water  and  the  meat  boiling-hot  (i=:26f  lbs.), 
gives  29  i  lbs.  of  pine  wood,  for  the  quantity  of 
fuel  required  to  cook  1 00  lbs.  of  boiled  beef. 

This  quantity  of  fuel,  which  is  juft  about  equal 
in  effect  to  16  lbs.— or  |  of  a  peck  of  pit-coal,  will 

.    doubt- 
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doubtlefs  be  thought  a  ftnall  allowance  for  boiling 
100  lbs.  of  beef;  but  it  is  in  fad  much  more  than 
would  be  neceffary  merely  for  that  purpofe^  could 
all  the  heat  generated  in  the  combuftion  of  the 
fuel  be  applied  immediately  to  the  cooking  of  the 
meat^  and  to  that  purpofe  alone.  Much  the  greateft 
part  of  that  which  is  generated  is  expended  in 
heating  the  water  in  which  the  meat  is  boiled,  and 
as  it  remains  in  the  water  after  the  procefs  is  ended 
it  muft  be  confidered  as  loft. 

This  lofs  may,  however,  be  pirevented  in  a  great 
meafure ;  and  when  that  is  done,  the  expence  of 
fiiel  in  boiling  meat  will  be  reduced  almofl  to  no- 
thing. We  have  juft  feen  that  100  lbs.  of  meat, 
at  the  mean  temperature  of  the  atmofphere  in 
England,  (55%)  may  be  made  boiling-hot  with  the 
beat  generated  in  the  combuftion  of  3  i  lbs.  of  pine- 
wood  ;  and  there  is  no  doubt  but  with  the  ufe  of 
propfsr  means  for  confining  the  heat,  this  meat 
might  be  kept  boiling-hot  3  hours,  and  conf&- 
quently  be  thoroughly  done,  with  the  addition  of 
I  of  a  pound  of  the  fuel,  making  in  all  4  lbs.  of 
pine- wood,  equal  in  efied  to  about  %\  lbs.  of  pit- 
coal  ;  which,  according  to  this  eftimate,  is  all  the 
fuel  that  would  be  abfolutely  necejfary  for  cooking 
IPQ  lbs.  of  beef. 

This  quantity  of  fuel  would  coft  in  London  left 
tfcan  me  farthing  and  a  half  when  the  chaldron  of 
coals  weighing  28  cwt.  is  fold  at  40  (hillings.  This, 
however,  is  the  extreme  or  utmoji  limit  of  the  eco- 
nomy of  fucly  beyond  which  ic  is  abfolutely  impof- 
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fible  to  go.  It  is  even  impoffible  in  praftice,  to 
arrive  at  this  limit,  for  the  containing  veffel  muft 
be  heated,  and  kept  hot,  as  well  as  the  meat  ;— 
but  very  confiderable  advances  may  be  made  to- 
wards it,  as  I  ihall  jQiew  hereafter. 

If  we  fuppofe  the  meat  to  be  boiled  in  the  ufual 
manner,  and  that  300  lbs.  of  cold  water  are  heated 
exprefsly  for.  that  purpdfe,  in  that  cafe  the  fuel 
required,  amounting  to  16  lbs.  of  coal^  would  coft 
in  London — (the  chaldron  reckoned  as  above)— 
juft  2  pence  1 J  farthings.  But  all  this  expence 
ought  not  to  be  placed  to  thfe  account  of  the  cook- 
ing  of  the  meat ;  by  adding  a  few  pounds  of  barley- 
meal,  fome  greens,  roots,  and  feafoning,  t6  the 
water,  it  may  be  changed  into  a  good  and  whple- 
fome  foup,  at  the  fame  time  that  the  meat  is 
boiled  J  and  the  expence  for  fuel  (2  pence  i|  fiir- 
things)  may  be  divided  between  the  meat  boiled, 
(100  lbs.)  and  300  lbs.  or  37I  gallons  of  foup. 

I  am  aware  of  the  danger  to  which  I  expofe  my- 
£elf  by  entertaining  the  public  with  accounts  of 
&ds,  and  of  deductions  from  them  which  are  cer- 
tainly much  too  new  and  extraordinary  to  be  cre- 
dited, but  on  the  ftrongeft  proofs,  while  many  of 
the  arguments  and  computations  I  offer  in  their 
fupport,  however  conclufive  they  may,  and  cer- 
tainly mujlj  appear  to  natural  philofophers  and  ma- 
thematicians,— are  fuch  as  the  generality  of  read- 
ers will  be  tempted  to  pafs  over  without  examina- 
tion }  but  deeply  impreOied  with  the  importance  of 

the 
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the  objcA  I  have  in  view,  I  am  determined  to 
purfue  it  at  all  hazards. 

My  principal  defign  in  publifliing  thefe  compu- 
tations is  to  awaken  the  curiofity  of  my  readers^ 
and  fix  their  attention  on  a  fubjef^,  which  how- 
ever low  and  vulgar  it  has  hitherto  generally  been 
thought  to  be,  is,  in  faft,  highly  interefting,  and 
deferving  of  the  moft  ferious  confideration.  I  wilh 
they  may  ferve  to  infpire  cooks  with  a  juft  idea 
of  the  importance  of  their  art,— and  of  the  inti- 
mate connection  there  is  between  the  various  pro- 
ceffes  in  which  they  are  daily  concerned,  and  many 
of  the  moft  beautiful  difcoveries  that  have  been 
made  by  experimental  philofophers  in  the  prefent 
age. 

The  advantage  that  would  refult  from  an  appli- 
cation  of  the  late  brilliant  difcoveries  inPhilofo- 
phical  Chemiftry,  and  other  branches  of  Natural 
Philofophy  and  Mechanics,  to  the  improvement  of 
the  Art  of  Cookery,  are  fo  evident,  and  fo  very 
important,  that  I  cannot  help  flattering  myfelf  that 
we  ihall  foon  fee  feme  enlightened  and  liberal- 
minded  perfon  of  the  profeflion  take  up  the  matter 
in  earneft,  and  give  it  a  thoroughly  fcieniific  in- 
veftigation.        .     ' 

In  what  art  or  fcience  could  improvements  bd 
made  that  would  more  powerfully  contribute  to 
increafe  the  comforts  and  enjoyments  of  mankind  ? 
-  And  it  muft  not  be  imagined  that  the  faving  of 
fuel  is  the  only  or  even  the  moft  important  ad- 
vantage 
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vantage  that  would  refultfronpi  thefe  iijqmrieat  i^ 
others,  of  (till  greater  magnitude,  tefpefting \d)s 
manner  of  preparing  food  for  the  table,  woidd  prcK 
bably  be  derived  from  them. 

The  heat  of  boiling  watet,   continued  for  a 
(horter  or  a  longer  time,  hayi]^  b<eii  found  by 
experience  to  be  fuflicient  for  cdp]|»ng  all  tho£i 
kinds  of  animal  and  vegetable  fubftanoes.  that  arc 
commonly  ufed  as  foodj  and  thatxkgrei  of  heajt 
being  eafily  procured,  and  eafily,  kept  'up,  .io^all 
places  and  in  all  feafbns ;  and  as  all  the*  utenfil^ 
ufed  in  cookery  are  contrived  for  that  kind  of  b^eat^ 
few   experiments   have  been  made  to -determine 
the  efFefls  of  ufing  other  degrees  of  heat^  and  dtheic 
mediums  for  conveying  it  to  the  fubftance  to  h^ 
afted  upon  in  culinary  proceffes.     The  eflJ8£ts  o^ 
different  degrees  of  heat  in  the  fame  body  arc;  ho>^ 
ever  Sometimes  very  ftriking,  and  the  tafte  of  tl?e  ' 
fame  kind  of  food  is  often  fo  much  alteted  by  a 
trifling  difference  in  the  manner  of  cookii^  it,  that 
it  would  no  longer  be  taken  for  the  far^e  thing. 
What  a  furprifing  difference,  for   inftance,  does 
the  manner  of  performing  that  moft  fimple  of  all 
culinary  proceffes,  ioiling  in  watery  make  on  pota- 
toes !  —  Thofe  who  have  never  tafted  potatoes  boiled 
in   Ireland^    or   cooked    according    to    the  Inik 
method,   can  have  ^no' idea  what  delicious  fopd 
thefe   roots  afford  when   they  afe   properly  pre- 
pared.    But  it  is  riot  merely  the  tajle  of  food  that 
depends  on  the  manner  of  cooking  it}  its  liutrj- 
'     VOL.  ni.  c    '  *      '  ^       tioufners 
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^ofiiefe  ^fOf  and  its  wholcfomenefs,  qualities  ftfH 
niDDr^.  effisntial  if  poffibte  than  tafte^  are  no  doubt 
vm^  nearly  conne£ted  with  it. 

Many  kinds  of  food  are  known  tp  be  moft  deli- 
cate and  favoury  when  cooked  in  a  degree  of  heat 
cdnfiderabty  below  that  of  boiling  water ;  and  it  is 
more  than  probable  that  there  are  others  which 
vrould  be  improved  by  being  expofed  in  a  heat 
greater  than  that  of  boiling  water. 

^  Iti  the  fea-pprt  towns  of  the  New  England  States 
tn-Noi^th  America  it  has  been  a  cuftom,  time  im- 
tnemorial,  among  people  of  fafhion,  to  dine  one  day 
fa  the  wedc  (Saturday)  on  falt-jijh^  and  a  long 
habk  of  preparing  the  fame  difh  has,  as  might 
fcave  been  "expefted,  led  to  very  confiderable  im- 
provements in  the  art  of  cooking  it.  I  have  often 
iieard  foreigners  who  have  affifted  at  thefe  dinners, 
tieclare  that  they  never  tafted  falt-fifii  drefled  in. 
ftich  perfeftion }  and  I  well  remember  that  the 
ifecret  of  cooking  it  is  to  keep  it  a  great  many 
tours  in  water  that  \^juji  fcalding  botj  but  which 
IS  never  made  actually  to  boil. 

I  Tiad  long  fufpefted  that  it  could  hardly  be  pof- 

^fible  that  precifely  the  temperature  of  212  degrees 

of  Fahrenheit's  thermometer  (that  of  boiling  water) 

"jfhoiild  be  that  which  is  beil  adapted  for  cookipg 

tf//  forts  of  food ;  but  it  was  the  unexpefted  refplt 

of  an  experiment  that  I  made  with  another  view, 

*  which   made'  me  particularly    attentive    to    this 

fubjedl.    Defirous  of  finding  out  whether  it  would 

be 
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be  p6flible  to  road  meat  in  a  machine  I  had  con- 
trived for  drying  potatoes,  and  fitted  up  in  the 
kitchen  of  the  Houfe  of  Induftry  at  Munich,  I  put 
ja  fhoulder  of  mutton  into  it,  and  after  attending  to 
the  experiment  three  hours,  and  finding  it  fhewed 
no  figns  of  being  done,  I  concluded  that  the 
heat  was  not  fufficiently  intenfe ; '  and  defpairing  of 
iuccefs,  I  went  home,  rather  out  of  humour  at  my 
jll  fuccefs,  and  abandoned  my  pioulder  of  mutton 
to  the  cook  maids. 

It  being  late  in  the  evening,  and  the  cook  maids 
thinking  perhaps  that  the  meat  would  be  as  fafe  in 
the  drying  machine  as  anywhere  elfe,  left  it  there 
all  nigbt.  When  they  came  in  the  morning  to 
take  it  ^way,  intending  to  cook  it  for  th^ir  dinner, 
they  w^re  mujdh  iurprifed  to  find  it  already  cooked^ 
,TOd  not  merely  eatable,  but  perfedly  done,  and  moft 
iJiftguUrly  well^tafted.  This  appeared^  ^  to  theih 
the  more  miraculous,  as  the  fire  irndd-^he  machine 
wSlJ  gone  quite  .out  before  they  Ijeft  the  kitchen  «i 
the  evening  to  go  to  bed,  and  as  they  had  locked 
up  the.  kitchen  when  they  left  it,  and  taken  away 
the  key.  - 

This  wonderful  Ihoulder  of  mutton  was  imme- 
diately brought  to  me  in  triumph,  and  though  I  was 
at  no  great  Idfs  to  account  for  what  had  happened, 
yet  \%  certainly  was  quite  unexpefted  ;  and  when  I 
•.tailed  the  meat  I  was  very  much  furprifed  indeed 
^to:find  it  very  different,  bc^h  in  tafte  andfiavour, 
\fbaai  any  I  .had  ever  tafted.  It  wa^  pet^fedly 
...  c  2  tender; 
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.  tender ;!  hut  though  it  was  fo  much  done,  it  did.  not 
appear  to  be  in  the  leaft  fodden  or  infipid ;  on  the 
contrary,  it  was  uncommonly  favoury  and  high 
/flavoured.  It  was  neither  boiled,  nor  roafted,not 
baked.  Its  tafte  fcemed  to  indicate  the  manner 
in  which  it  had  been  prepared :  that  the  gentle 
heat  to  which  it  had  for  fo  long  a  time  been  expofed, 
.had  by  degrees  loofened  the  cohefion  of  its  fibres, 
and  concoded  its  juices,  without  driving  oflF  theif 
fine  and  more  volatile  parts,  and  without  wafhing 
away  or  burning  and  tendering  rancid  and  empy- 
.  rumatic  its  oils. 

Thofe  who  are  moft  likely  to  give  their  atten- 
tion to  this  little  hiftor y  will  perceive  what  a  wide 
field  it  opens  for  fpeculation  and  curious  experi- 
ment. The  circumftances  I  have  related,  however 
trifling  apd  uhinterefting  they  may  appear  to  many, 
ftruck  me  very  forcibly,  and  recalled  to  my 
mind  feveral  things  of  a  fimilar  nature  which 
had  almoft  efcaped  my  memory.  They  recalled 
to  my  recolleftion  the  manner  juft  defcribed  in 
which  faU-fifh  is  cooked  in  America ;  and  alfo  the 
manner  in  which  famp  is  prepared  in  the  fame 
country,  (See  niy  EfTay  on  Food. )  This  fubftance, 
which  is  exceedingly  palatable  and  noufifhing 
food  when  properly  cooked,  is  nut  eatable  when 
fimply  boiled.  How  many  cheap  articles  may 
there  be  of  which  the  mofl  delicate  and  whole- 
fome  food  might  be  prepared,  were  the^  art.  and 
tho/i:/^r#vx^f -Cooking  them  better  ;  und^rftood  ? 
•    ..  '  —But 
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•— Biit  I  beg  my  reader's  pardon  for  detaining 
him  fo  long  with  fpeculations  which  he  may  per- 
haps confider  as  foreign  to  the  fubjeft  I  promifed 
to  treat  in  this  Eflay. — To  proceed  therefore  to 
thofe  in ve  (ligations  which  are  more  immediately 
connefted  with  the  conftrufltion  of  Kitchen  Fire- 
places,-^ 


^3 
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Of  the  imperfedtiom  of  the  Kitchen  Fire-places  ftmin 
common  ufe. — Obje&s  particularly  t6  %e  had  ih  ife^ 

-  in  attempts  to  improve  them. — Of  the  dl/irwuiion  of 
the  various  parts  of  the  machinery  of  a  Kitchen^— 
Of  the  method  to  be  obferved  informing  fhe  plan  y 
a  Kitchen  that  is  to  be  fitted  up^  and  Hi.  laying  put 
the  work.  " 


J     ; 


AS  the  principal  objeft  of  this  publication^  is;  to 
convey  fuch  plain, and  fimple  direftions  for 
conftrudling  Kitchen  Fire-places  and  Kittheri 
Utenfils  as  may  eafily  be  underflood,  even  by  thofe 
who  are  not  verfed  in  philofophical  inquiries,  and 
who  have  not  had  leifure  to  examine  fcientifically 
the  principles  on  which  the  propofed  improvements 
are  founded,  I  (hall  endeavour,  in  treating  the 
fubjeft,  to  make  ufe  of  the  plained  language,  and  to 
avoid  as  much  as  pofiible  all  obflrufe  and  difllcuh 
inveftigation.  * 

It  will  be  proper  to  begin  by  taking  a  curfory  vie^ 
of  Kitchen  Fire-places,  as  they  are  now  cominonly 
conftrufted,  and  to  point  out  their  defcfts;  andftew 
what  the  objefts  are  which  ought  principally  to  be 
had  in  view  in  attempts  to  improve  them. 
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Of  the  tmperfedums  of  the  Kitchen  Fir e-f  laces  now  in 

common  uf&»  . 

The  great  fault  in  the  conftruftion  and  arrange- 
inent  pf  the  Kitchens  of  private  families  now  in 
qommon  u£?  in  mod  countries^  and  particularly  m 
Great  Britain  and  Ireland,  (a  fault  from  which  all 
riieir  other  imperfeftions  arife,)  is,  that  they  are  not 
clofed.  The  fuel  is  burnt  in  a  long  open  grate 
called  z  kitchen-range ;  over  which  the  pots  and 

'  kettles  are  freely  fufpended,  or  placed  on  ftands  ; 
or  fires  ^re  m^de  with  charcoal  in  fquare  holes, 
called  Jioves^  in  a  folid  mafs  of  brickrwork)  and 
pnneded  with  no  flue  to  carry  off  the  fmoke,  over 
which  holes  ftewpans  or  faucepans  ^re  placed  on 
tripods,  or  on  bars  of  iron,  expofed  on  every  fide 
to  the  (C0I4  air  of  the  atmofphere. 

The  lofs  of  heat  and  wafte  of  fuel  in  thefe 
JCitchens  is  altogtther  incredibly;  but  there  are 
other  evils  attending  them,  which  are  perhaps  ftill 

.  more  important.  AH  the  various  proceffes  in  which 
fire  is  ufed  in  preparing  food  for  the  table  are 
^ctremely  unpleafant  and  troublefome  in  thefe 
Kitchens,  not  only  on  account  of  the  exceffive 
heat  to  which  thofe  are  expofed  who  are  employed 
in  them,  but  ^Ifo  and  more  efg^cially  on  account  of 
the  noxious  exhalations  from  the  burning^  charcoal ; 
and  the  currents  of  cold  air  in  the  Kitchen,  which 
are  occafioned  by  the  flrong  draft  up  the  chimney. . 

i  It 
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It  is  fufficient  to  have  once  been  in  a  kitchen 
Hf^hen  dinner  was  preparing  for  a  large  company,--, 
or  even  merely  to  have  met  the  cook  coming 
fwelterjing  out  of  it,  to  be  convinced  that  the  bufip 
nefs  of  cooking,  as  it  is  now  performed,  is  both  dif- 
agreeable  and  unwholefome :  and  it  appears  to  me, 
that  it  would  be  no  fipall  addition  to  the  enjoyments 
of  thofe  who  are  fond  of  the  pleafur^s  of  the  table. . 
to  know  that  they  were  procured  with  lefs  trouble, 
and  with  lefs  injury  to  the  health  of  thofe  who  are 
employed  in  preparing  them. 

Another  inconvenience  attending  open  chimney 
Fire-places,  a$  they  are  pow  conftru£ted,  is  the  great; 
difficulty  of  preventing  their  fmoking.     In  order 
that  there  may  be  room  for  all  the  pots  and  kettlea 
which  are  placed  over  the  fire,  the  grate,  or  ^iffb^n^ 
rangCy  as  it  is  called,  muft  be  very  long,— and  in 
order  that  the  cook  may  be  able  to  approach  thefe 
pots,  &c.  the  mantle  of  the  chimney  is  made  very 
high ;   confequently   the   throat   of  the  chimney 
fs  not  only  enormoufly  large,  but  it  is-  fituated  very 
high  above  the  burning  fuel ;   both  of  which  cir- 
cumftances  tend  v6ry  much  to  make  a  chimney 
fmoke,  as  I  have  (bown  in  my  EfTay  on  Open 
^himney  Fire-places ;  and  there  does  not  appear 
to  be  any  effeftual  remedy  for  the  evil,  without 
altering  entirely  the  conftruftion  of  fuch   Fire- 
places. 
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Of  tie  chjeSs  parHculiO'ly  to  be  bad  in  view  in 
attempts  to  impreve  Kitchen  Fire-places. 

The  objefts  which  ought  principally  to  be 
attended  to  in  the  arrangement  of  a  kitchen,  are  the 
following : 

ijiy  Each  boiler,  kettle,  and  ftewpan,  (hould 
have  its  feparate  clofed  Fire-place. 

^dly^  Each  Fire-place  ihould  have  its  grate, 
on  which  the  fuel  muft  be  placed,  and  its  feparate 
aih-pit,  which  muft  be  clofed  by  a  door  well-fitted 
to  its  frame,  and  furniihed  with  a  regifter  for  regu* 
iating  the  quantity  of  air  admitted  into  the  Fh-e- 
place  through  the  grate.  It  fhould  alfo  have  its 
feparate  canal  for  carrying  off  the  fmoke  into  the 
chimney ;  which  canal  fhould  be  furnifhed  with  a 
damper.  By  means  of  this  damper  and  of  the 
afh-pit  door  regifter,  the  rapidity  of  the  combuftion 
of  the  fuel  in  the  Fire-place,  and  confequently  the 
rapidity  of  the  generation  of  the  heat,  may  be  re- 
gulated at  pleafure.  The  economy  of  fuel  will 
depend  principally  on  the  proper  management  of 
thefe  two  regifters. 

3^/)^,  In  the  Fire-places  for  all  boilers  and 
ftewpans  which  are  more  than  eight  or  ten  inches 
in  diameter,  or  which  are  too  large  to  be  cafily  re- 
moved with  their  contents  with  the  Jlrength  of  one 
bandy  an  horizontal  opening  juft  above  the  level  of 

the 
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the  grate  mud  be  made  for  imroduGing  the  fuel 
into  the  Fire-place';  which  opening  mufl:  be  nicdy 
clofed  by  a  fit  ftopper,  or  by  a  double  door.  la  ' 
the  Fire-places  which  are  conftruded  for  fmaller 
ftewpans  this  opening  may  be  omitted^  and  the 
fuel  may  be  introduced  through  the  fame  opening 
into  which  the  ftewpan  is  fitted,  by  removing  the 
ftewpan  -  occafionally  for  a  moment  for  that 
purpofe* 

Atbly^  All  portable  boilers  and  flewpans,  and 
efpecially  fuch  as  mud  often  be  removed  from  their 
Fire*places^  fhould  be  circular^  and  they  ibpuld  be 
fufpended  H^  their  Fire-places  by  their  circular  rims ;. 
but  the  bed  form  for  all  fixed  boilers,  and  efpecially 
fuch  as  are  very  large,  is  that  of  an  oblong  fquare^ 
and  all  boilers,  great  and  fmall^  (hould  rather  be 
broad  zxkdjhallow  than  narrow  and  deep* 

A  circular  form  is  bed  for  portable  boilers,  on 
account  of  the  facility  of  fitting  them  to  their  Fire- 
places; and  an  oblong  fquare  form  is  beft  for 
krge  fixed  boilers,  on  account  of  the  facility  of 
conitru6ting  and  repairing  the  flrait  horizontal  flues 
under  them  and  round  them,  in  which  the  flame 
and  fmoke  by  which  they  arc  heated  is  made  to 
circulate. 

When  large  boilers  are  fhallow,  and  when  their 
bottoms  are  fupported  on  the  tops  of  narrow  flues, 
the  prefTure  or  we^ht  of  their  contents  being  fup. 
ported  by  the  walls  of  the  flues,  the  metal  of  which 
the  boiler  is  confl;ru£ted  may  be  very  tbin,  which 
will  not  only  diminifh  very  much  the  firft  coft  of  the 

boiler. 


18  .  Of  Kitchen  Ftre-places. 

"boiler,  but  will  alfo  greatly  contribute  to  its  dura- 
Inliiy  /  for  the  thinner  the  bottom  of  a  boiler  is, 
the  lefs  it  is  fatigued  and  injured  by  the  action  of 
the  fire,  and  the  longer  of  courfe  it  iii^ill  laft ; 
which  is  a  curious  fad,  that  has  hitherto  be^n  too 
little  known,  or  not  enough  attended  to  in  the 
conflrudion  of  large  boilers. 

$thly^  All  boilers,  great  and  fmall,  fliould  be  fur- 
niflied  with  covers,  which  covers  (hould  be  con. 
ftrufted  in  fuch  a  manner,  and  of  fuch  materials  as 
to  render  them  well  adapted  for  confining  heat. 
Thofe  who  have  never  examined  the  matter  with 
attention  would  be  aftonifhed  on  marking  the  expe- 
riment to  find,  how  much  heat  is  carried  off  by  the 
cold  air  of  the  atmofphere  from  the  furface  of  hot 
liquids,  when  they,  are  expofed  naked  to  it,  in 
boilers  without  covers  :  but  in  culinary  proceffes  it 
is  not  merely  the  lofs  of  heat  which  is  to  be  con- 
iidered  ; — a  great  proportion  of  the  finer  and  more 
rich  and  favoury  particles  of  the  food  are  alfo  car* 
ried  off  at  the  fame  time,  and  loft,  which  renders 
it  an  objeft  of  ferious  importance  to  apply  an  effec- 
tual  remedy  to  this  evil. 

As  heat  makes  its  way  through  wood  with  great 
difficulty,  and  very  flowly,  there  would  perhaps  be 
no  fubftance  better  adapted  for  conftrufting  covers 
for  boilers  than  it,  were  it  not  for  the  perpetual 
changes  in  its  form  and  dimenfions  which  are  oc<» 
cafioned  by  alternate  changes  of  drynefs  and  moif* 
ture,  but  thefe  alterations  are  fo  confiderable,  and 
their  effects  fo  difficult  to  be  counteraded,  efpe- 

cially 
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cially  when  the  form  of  the  cover  is  circular^ 
that  for  portable  boilers,  and  for  fte\Krpans  and 
faucepans,  I  (hould  prefer  covers  made  of  thin 
(heets  of  tinned  iron,  or  of  tin  as  it  is  commonlf 
called.  Thefe  covers  (which  muft  always  be  made 
double)  ^  have  already  been  particularly  defcribed .  in 
my  Sixt/j  Eflay. 

Though  boilers  and  ftewpans  (hould  never  be 
ufed  naked  over  an  open  fire,  or  otherwife  than  ia 
clofed  Fire-places,  yet  it  is  not  neceffary  in  fitting 
up  a  kitchen  to  build  as  many  feparate  Fire-places 
as  it  may  be  proper  to  have  boilers,  ftewpans^ 
and  faucepans ;  for  the  fame  Fire-place  may  be 
made  to  ferve  occafionally  for  feveral  boilers  or 
ftewpans*  Thofe  however  that  are  ufed  in  the 
fame  clofed  Fire-place  mud  be  all  of  the  fame  dia- 
meter ;  and  in  order  that  their  capacities  may  be 
different,  they  may  be  made  of  different  depths.    , 

As  in  the  hurry  of  bufinefs  in  the  kitchen,  on^ 
ftewpan  or  boiler  might  eafily  be  taken. for  another^ 
were  their  diameters  to  vary  by  only  a  fmall  dif- 
ference, and  were  they  not  didinguifhed  by  marks 
or  numbers ;  to  prevent  thefe  miflakes  their  dia- 
meters, expreifed  in  inches,  fhould  be  marked  on 
fome  confpicuous  part;  on  their  handles  for  ih- 
.ftance,  or  on  their  brims,  and  alfo  on  their  covers; 
•and  their  Fire-places  ihould.  be  marked  with  the 
iame  number. 

To  giiard  Aill  more  effe^ually  againfl:  all  iT>i£- 

Xakes  refpefting  the  fizes  of  thefe  uteniils,  and 

the  Fire-places  to   which  they  belong,  the.  difr 

ference 
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ference  of  the  diameters  of  two,  boilers  or  ftew« 
pans  {hould  neter  be  lefs  than  one  whole  inch.  la 
feveral  private  kitchens  that  have  been  conftruded 
on  my  principles,  their  diameters  have  been  made 
to  vary  by  two  inches^  that  is  to  fay,  they  have 
been  made  of  6,  8,  lo,  12,  and  14  inches  in 
diameter ;  and  -  in  order  that  thofe  of  the  fame  di^ 
ameter  might  be  of  diflPerent  capacities,  they  were 
made  of  three  different  depths,  namely,  4,  4-9  ^^ 
4-  their  diameter  in  depth.  Not  only  the  numbers 
vhich  (hew  their  diameters,  but  the  fractions  alfo 
which  exprefs  their  depths  are  marked  on  their 
iiandles,  or  on  their  brims. 

The  (ize  of  a  private  kitchen,  or  the  number  and 
fize  of  its  feparate  'clofed  Fire-places,  and  of  its 
-boilers  and  ftewpans,  muft  be  regulated  by  the 
'fize  of  the  family,  or  rather  by  the  ftyle  of  living ; 
for-  where  fumptuous  entertainments  are  occafion- 
^ally  provided  for  large  companies,  the  kitchen 
rmuft  be  fpaciaus,  and  its  arrangement  complete, 
•however  fmall  the  family  may  be,  or  however 
itioderate  the  expences  of  their  table  may  be  in 
iheir  ordinary  courfe  of  living  in  private. 

Tet  when  kitchens  are  fitted  up  on  the  princi- 
ples I  am  defirous  of  recommending,  neither  the 
fize  of  the  kitchen,  nor  the  number  or  dimen- 
sions of  its  utenfils,  will  occafion  any  addition  to 
the  table  expences  of  the  family  in  their  ordinary 
courfe  of  living  when  they  have  no  company,  which 
Is  an  important  advantage  that  thefe  kitchens  have 
•over  thofe  on  the  common  conftruftion. 

In 
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In  large  kitchens  with  open  Fire-places,  the 
kitchen  range  being  wide  and  very  roomy,  an 
enormous  quantity  of  fuel  is  fwallowed  up  by  it, 
even  when  only  a  very  fmall  quantity  of  food  is 
provided ;  but  this  unnecefTary  wafte  is  completely 
prev^ited  by  cooking  in  boilers  and  ftewpans  pro- 
perly fitted  into  feparate  clofed  Fire-places. 

More  fuel  is  frequently  confumed  in  a  kitchen 
range  to  boil  a  tea-kettle,  than,  with  proper  ma- 
nagement, would  be  fufficient  to  cook  a  dinner  for 
fifty  men. 


Of  the  di/iribuiion  of  the  various  parts  of  the 

machinery  of  a  kitchen. 

Though  the  internal  conftru&ion  of  the  Fircr 
places,  and  the  means  employed  for  confining  and 
directing  the  heat  generated  in  the  combuftion  of 
the  fuel,  (fubje&s  which  have  been  thoroughly 
inveftigaled  in  my  Sixth  Effay,)— are  matters  of 
the  firft  concern  in  the  fitting  up  of  a  kitchen,  yet 
thefe  are  not  all  that  require  attention ;  the  diftri- 
bution  of  the  various  parts  of  the  machinery  is  ^ 
matter  of  confiderable  importance,  for  a  good  ar- 
rangement of  the  different  inftruments  and  utenfils ; 
—of  the  boilers — ovens— -roafters,  &c.— will  tend 
very  much  to  facilitate  the  buiinefs  of  cooking, 
and  confequently  to  put  the  cook  in  good  humour  / 
which  is  certainly  a  matter  of  ferious  importance* 

Cooks 
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Cooks  in  general  are  avcrfe  to  all  new  inven« 
tionSy  and  this  is  not  furprifing,  and  ought  by  no 
ineans  to  be  imputed  to  them  as  a  fault.  Ac^uf- 
toraed  to  work  with  their  own  tools,  they  naturally 
feel  awkward  and  eipbarraffed  when  others  arc  put 
into  their  hands ;  and  to  this  we  may  add,  that 
there  is  always  a  degree  of  humiliation  felt  by 
thofe  who,  after  having  been  accuftomed  to  eon- 
lider  themfelvcs,  and  to  be  confidered  by  others,  as 
matters  of  their  profeflion,  are  required  to  learn 
any  thing  new,  or  to  do  any  thing  in  any  other 
manner  than  that  in  which  they  have  always  been 
accuftomed  to  do  it,  and  in  the  performance  of 
which  they  have  always  acquired  praife.  It  will  not 
hpwever  be  difficult  to  convince  thofe  of  the  pro- 
feflion who  are  poiiefled  of  a  good  underftanding, 
and  are  above  low  and  vulgar  prejudices,  that  the 
alterations  propofed  will  moft  certainly  meet  with 
their  approbation,  when  they  become  better  acqtiainted 
with  them. 

The  diftribution  of  the  parts  of  a  kitchen  muft 
dways  depend  fo  much  on  local  circumftance^, 
that  general  rules  can  hardly  be  giveii  refpefting  it } 
the  principles,  however^  on  which  this  diftribution 
ought  in  all  cafes  to  be  made,  viz.  convenience  to 
the  cook,  —  cleanlinefs,  —  and  fymmetry,  —  are 
fimple,  and  eafy  to  be  underftood  ;  and  in  the  ap- 
plication of  them,  the  architeft  will  have  a  good  op- 
portunity of  difplaying  his  ingenuity,  and  fhowing 
his  tafte. 

s  < 

'  I  * 
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Should  he  condefcend  to  confult  the  cook  in 
making  thefe  arrangements  he  will  do  wifety)  oa 
more  accounts  than  one. 

Though  the  fmoke  from  the  Fire*()laces  of  the 
boilers  may  be  conveyed  almoft  to  any  diftance  in 
horizontal  canals,  yet  it  will  in  moil  cafes  be  ad?if- 
able  to  place  the  boilers  near  the  chimney ; — and 
it  will  in  general,  though  not  always,  be  bed  to , 
place  them  all  in  one  range,  or  rather  in  one  mafs 
of  brick-work. 


Of  the  method  of  forming  a  plan  of  a  Kitchen  that  is 
to  befitted  up  ;  and  (f  laying  out  the  work.    ' 

B£FOR£  the  plan  of  a  kitchen  which  it  is  in«, 
tended  to  fit  up  is  made,  an  ex^&  plan  mud  be 
procured  of  the  room  in  which  it  is  to  be  con- 
ftruded,  in  which  plan  all  the  doors  and  windows 
muft  be  diftin^ly  marked,  and  alfo  the  Fire-place, 
if  there  be  one  in  the  room,  and  the  chimney. 
The  number  and  the  dimenfions  muft  likewife  be 
known  of  all  the  boilers  and  faucepans  which  are 
to  be  fitted  up  in  the  brick-work. 

The  readied  way  of  proceeding  in  making  a  plan 
or  drawing  of  the  machinery  of  a  kitchen  is  to 
form  it  oh  the  plan  of  the  room ;  and  in  doing 
this  the;  work  will  be  much  facilitated  by  tjne  fol- 
lowing very  fimple  contrivance. 

VOL.  in.  p  Cut 
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Cat  d'ut  df  thick  pafteboard,  detached  pieces  ia 
r4i*cfifht  th(^  bditers^  —  faucepans,  ^^  roafters^  -*- 
ovens,  &c.  which  are  to  be  fitted  u{)  in  the  brick- 
^;^H&,  aiid  placing  tbefe  in  different  ways  on  the 
plan  ef  the  rootti,  fee  in  what  manner  they  c^n  beft 
be  difpdfed^  or  arranged.  As  thefe  models  (which 
nl^ft  be  drdWh  to  the  fame  fcate  as  that  ufed  itt 
dl'imi^g  the  plan  of  the  room)  may  be  moved  about 
at  pieafure,  and  placed  in  an  infinite  variet]f 
of  different  pofitions  in  regard  to  each  other^ 
and  to  the  different  parts  of  the  room ;  the 
cffe£k  of  any  propofed  arrangement  may  be  trjed 
in  a  few  moments,  in  a  very  facisfadory  man«* 
nir,  withdut  exp^ce,  and  almoft  without  any 
trouble. 

.  To  fiacilitate  ftill  more  thefe  preliminary  trials 
with  thefe  tnodiel<?  of  the  boilers,  &c.  feveral  flips  of 
piAcfeoard,  equal  in  Nvidth  to  the  dtftance  at  which 
<me  botlcr  6ught  t6  bis  placed  from  the  oth^  in  the 
brick-work,  meafured  on  the  fcale  of  the  pkn, 
fliould  be  provided  and  ufed  in  placing  the  itiodek 
of  the  boilers  at  proper  diftances  from  each  othen 
This,  diftance  in  fitting  upor  fetting  kitchen  boilers 
and  faucepahs,  I  hive  cottlmonly  taken  at  the  width 
of  a  brick,  or  44.  inches,  and  I  have  allowed  the 
feme  fpace — (44.  inches)'^for  the  diftance  of  the 
fide  of  the  boiler  from  the  otitfide  6x  front  Of  the 
rnais  of  the  brick-^wk  in  which  it  is  fet.  Whea 
this  point  is  fettled,  (^hat  t^peding  the  (fiftbn«^ 
which  fhould  be  left  betwe^  tile  l)0iler5,)  the 

i  arrahgtng 


arranging  of  th^  pjfebo^r^  mq^ek  pf  #p  bf^^ers 
on  the  plan  ^il|  l^e  perfe^Sly  le^y. 

As  fpon  as  the  di&ribution  of  the  various  bofltfs^ 
&e.  is  finally  fettled,  a  ground  plan  of  the  whole 
ef  the  machinery  fhould  be  traced  on  the  pba  oS 
rhe  toom ;  and  a  fufEcient  number  of  feftions  and 
elevations  fliould  be  drawn  to  (bow  the  fititationsy 
forms,  and  diiQenfions  of  the  ^u'erplaces^  and  of  all 
the  other  parts  of  the  apparatus. 

When  this  is  done, — and  ivhen  the  boilers  and 
the  materials  for  building  are  provided,  and  everjf 
thing  eMe  that  can  be  wanted  in  fitting  up  the 
Idtcfaen  is  in  readinefs,  the  architect:  or  amateur 
may  proceed  to  the  laying  put  of  the  work. 

'  As  this  will  not  be  found  to  be  difficult,  and  as 
tt  is  really  a  moft  amufing  occupation,  I  cannot 
help  recommending  it  very  earneftly  to  gentlemen, 
and  even  to  Iadies,-*^to  fuperintend  and  dired:  thefe 
works. 

I  don't  know  what  opinion  others  may  entertiiii) 
of  thefe  amufements,  but  with  regard  to.myfelf 
I  own  that  I  know  of  nothing  more  interefting  than 
the  planning  and  executing  of  machinery,  by  which 
the  powers  of  Nature  are  made  fubfervient  to  my 
views  ;— by  which  the  very  elements  are  bound  a^ 
it  were  in  chains,  and  made  to  obey  my  defpoiic 
commands. — And  not  my  commands  alone,  but 
thofe  of  all  the  human  race  to  whofe  necdfities  and 
comforts  they  are  made  the  faithful  and  obedient 
mimfters !  • 
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-  The  firft  thing  to  be  done  in  laying  out  the  work 
when  a  kitchen  is  to  be  fitted  up,  is  to  draw  with 
red  or  white  chalk,  or  with  a  coal,  a  ground  plan  of 
the  brick-work,  of  the  full  fize,  on  the  floor  or 
pavement  of  the  ,room.  When  the  kitchen  is 
lieither  paved  nor  floored,  this  drawing  muft  of 
courfe  be  made  on  the  ground.  In  this  drawing, 
iheWh*pits,  a^d  the  paflfages  leading  to  them  muft 
be  marked,  and  when  the  aib-pit  is  to  be  funk  into 
the  ground^  that  is  the  fit  ft  thing  that  muft  be 
pcecuted. 

As  foon  as  this  ground  plan  is  iketched  out,  the 
Iklh-pit  doors  ihould  all  be  placed,  and  the  found- 
ations  of  the  brick*work  laid. 

To  aiTift  the  bricklayer,  and  prevent  his  making 
miftakes,  feveral  fedions  of  the  brick-work  of  the 
full  fize,  and  particularly  fedions  of  all  the  boilers, 
reprefented  as  fixed  in  their  Fire-places,  ihould  be 
drawn  on  wide  boards,  or  on  very  large  (heets  of 
paper, — or  they  may  be  drawn  with  charcoal  or 
red  chalk  on  the  fides  of  the  room.  Thefe  fedions 
pf  the  full  fize,  where  the  bricklayer  can  readily 
take  meafure  of  the  various  parts  of  the  work  to  be 
performed,  will  be  found  very  ufeful. 
:  Before  I  proceed  to  give  a  more  particular  and 
nuRute  defcription  of  the  various  Kitchen  Utenfils 
and  other  machinery  which  will  be  recommended, 
I  fhall  lay  before  my  reader  an  account,  illuftrated 
|)y  drawings,  of  fevetal  complete  kitchens  that  have 
^already  been  conftruded  under  my  diredion.  I 
have  been  induced  to  adopt  this  method  in  treating 
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my  fubjed,  from  an  opinion  that  the  directions 
which  ftill  remain  to  be  given  refpeCling  the  con- 
ftrudion  of  Kitchen  Fire-places,  and  of  i^itchen 
Utenfils,  will  more  eafily  be  underftood  when  a 
general  idea  (hall  have  been  formed  of  fome  of 
thofe  kitchens  which  have  already  been  conftruded 
on  the  principles  recommended: 


DJ 
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JDeiOilei  accounts  y  illti^raiedoy  corre^  plans  ^  pfva^ 
rious  Kitchens^  public  and  private^  that  have 
already  been  con/iruSled  on  the  Author^ s  principles^ 
and  under  his  immediate  diredim. 


o 


^N£  of  the  moft  complete  kitchens  I  have  ever 
yet  caufed  to  be  conftrufted  is,  in  my  opinion, 
that  belonging  to  Baron  de  Lerchenfeld  at  Munich, 
and  ahhough  its  general  form  and  the  diftribution 
of  the  machinery  are  very  different  from  any  thing 
that  has  been  feen  in  this  country  ;*-fo  different 
that  I  ihould,  perhaps,  doubt  whether  it  would  be 
prudent  at  the  firft  outfet  to  recommend  their 
adoption  and  exaft  imitation;  yet,  as  this  kitchen 
has  been  found  to  anfwer  remarkably  well ;  even 
to  the  entire  fatis&dion  of  the  cook,  who  began 
however  by  entering  his  formal  proteft  againft  it,  I 
have  thought  it  right  to  lay  the  following  defcrip- 
tion  of  it  before  my  readers.  Thofe  who  are 
alarmed  at  the  novelty  of  its  appearance  will  be  fo 
good  as  to  recollect  that  much  may  be  done,  as 
will  hereafter  be  (hown,  by  way  of  accommodating 
the  plan  to  the  idea  of  thofe  to  whom  it  is  too  new 
not  to  appear  extraordinary  and  uncouth. 

Defcription 


/     • 
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Defcripthn  rf  a  Kitchen  in  the  Houfe  rf  Baron  de 
Lerchi'Nfeld  at  Munich, 

PLATE    I. 

Fig.  !•  This  Plate  fliows  a  peri^e&iy^  yieisf 
of  the  Kitchen  Fire-p)ace  fe<sn  nearly  in  fxpi^f  Tft^ 
Jdiaft  of  brick-^vprk  in  which  the  boileris  and  fy^pr 
psuis  ^&  f|st,  projeds  out  into  tl;ie  jooxfi^  a^d  tl)e 
impke  18  carried  off  by  flues  that  a^e  .concealed  in 
this  mafs  of  brick-work,  and  i^  the  thick  Avails  qf 
:an  ope^  chimney  Fire-place  which,  (landing  pn  it, 
on  xhe  farther  fide  of  it,  where  it  joins  to  the  fide 
x>f  the  ropaj,,  is  built  up  perpendicularly  to  thp 
x:eiling  of  the  room.  At  the  height  of  aboiM: 
jtwelve  or  fifteen  inches  above  the  level  of  th^e 
mantle  of  this  open  chimney  Fire-place,  the  fepa- 
rate  canajs  for  the  fmoke  concealed  in 'its  walk 
end  in  the  larger  canal  of  this  Fire-place,  which 
jtaft'^m.entjoned  larger  canal  Hoping  backwards, 
jBuds  in  a  neighbouring  chi;nney  which  carries  oflF 
the  Xmoke  through  the  roof  of  the  houfe  into  th$ 
atmofphere. 

An  horizontal  feflion  of  this  open  chimney 
Fire-place,  'at  the  level  of  the  upper  furface  of  the 
jDdafs  of  brick-work  on  which  it  (lands,  may  be 
feeri  Plate  III.  fig.  5.  In  this  feftion  the  vertical 
canals  s^re  .diftinftly  marked,  which  carry  off  the 
fmoke  from  the  boilers  into  the  chimney,  as  9^fo 
the  iilK)ppers  whiqh  are  pccafipnally  taken  away  to 
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remove  the  foot,  when  thefe  canals  are  cleaned. 
Thefe  (toppers,  which  arc  made  of  earthen  ware 
burnt  like  a  brick  or  tile,  are  eight  inches  long, 
fix  inches  wide,  and  three  inches  thick,  and  on  their 
outiides  they  have  two  deep  grooves  that  form  a 
kind  of  handle  for  taking  hold  of  them.  When 
they  are  fixed  in  their  places,,  their  joinings  with 
the  door-way  into  which  they  are  fitted  are  made 
tight  by  filling  up  the  crevices  with  moift  clay. 
The  canals  are  cleaned  by  means  of  a  ftrong  cy« 
lindrical  brufh,  made  of  hogs'  bridles  fixed  to  a 
long  flexible  handle  of  twifted  iron  wire. 

The  op^n  chimney  Fire-place  was  conftrufted 
in  order  that  an  open  fire  might  be  made  on  its 
hearth,  (which,  as  appears  by  the  plan,  is  on  a 
level  with^  or  is  a  continuation  of  the  top  or  upper 
furface  of  the  mafs  of  brick-work  in  which  the 
boilers  are  fet,)  (hould  any  fuch  fire  be  wanted ; 
but  the  fad  is,  that  although  this  kitchen  has  been 
in  daily  ufe  more  than  five  years,  it  has  not  yet 
been  found  neceflary  to  light  a  fire  in  this  place. 
When  any  thing  is  to  be  fried  or  broiled,  the 
cook  finds  it  very  convenient  to  perfprm  thefe 
proceffes  of  cookery  over  the  two  large  floves  that 
are  placed  in  the  front  of  this  open  Fire-place  ;  as 
the  difagreeable  vapour  that  rifes  from  the  frying- 
pan  or  from  the  gridiron,  goes  off  immediately  by 
the  open  chimney :  and  thefe  ftoves  ferve  likewife 
occafionally  for  warming  healers  for  ironing,  and 
alfo  for  burning  wood  to  obtain  live  coals  for 
warming  beds,  or  for  keeping  up  a  fmall  fire  for 

boiling 
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bofling  a  tea-kettle,  or  for  warming  any  thing  that 
is  wanted  in  the  family.  When  this  fire  is  not 
wanted,  the  regifter.  in  the  afli^pit  door  is  nearly 
clofed,  and  the  top  of  the  ftove  is  covered  with  a 
fit  cover  of  earthen- ware,  by  which  means  the  fire 
is  kept  alive  for  a  great  length  of  time,  almoft 
without  any  confi|mption  of  fuel ;  and  may  at  any 
time  be  revived  and  made  to  bum  brifkly  in  left 
than  half  a  minute,  merely  by  admitting  a  larger 
current  of  frefli  ain 

The  convenience  in  a  family  of  being  able  to 
have  a  brifk  fire  in  the  kitchen  in  a  moment,  when 
wanted,  and  to  check  the  combuftion  in  an  inftant^ 
without  extinguifhing  the  fire,  and  without  eveii 
cooling  the  Fire-place,  when  the  fire  is  no  longer 
wanted,  can  hardly  be  conceived  by  thofe  who 
have  not  been  ufed  to  any  other  methods  of  mak- 
ing and  keeping  up  kitchen  fires  than  thofe  com* 
monly  ufed  in  the  kitchens  in  Great  Britain. 

It  will  certainly  be  confefled  that  neither  fcience 
nor  art  has  done  much  either  for  faving  labour  or 
for  faving  expence, — either  for  convenience,  com- 
fort, cleanlinefs,  or  economy  in  the  invention  and 
management  of  a  kitchen  range. 

Before  I  proceed  to  explain  more  minutely  the 
different  parts  of  this  kitchen,  it  may  be  ufeful  to 
give  a  general  idea  of  the  whole  of  it,  taken  to« 
gethen 
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PLATE   II. 

Fig.  2.  This  figure  fliows  a  front  view,  or, 
more  ftrifUy  fpeaking,  an  elevation  of  this  kitchen. 
]b  this  plan  the  aOi-pit  doors  with  their  raiders 
are  diftin£tly  feen ;  and  alfo  the  ends  of  the  earthen 
fioppers  which  clofe  the  openings  into  the  Fire- 
places *  of  £opr  of  the  principal  boilers.  The 
covers  of  the  principal  boilers  f,  as  alfo  of  feveral 
of  the  ftewpansy  are  feen  above  the  level  of  the 
upper  furiace  of  the  mafs  of  brick-work. 

The  height  of  this  mafs  of  brick-work  a  b, 
meafured  from  the  floor  or  pavement  of  the 
kitchen,  is  juft  three  feet. 

Fig.  3.  This  figure  feews  an  horizontal  feftion 
of  the  mafs  of  brick- work  in  which  the  boilers^  &c, 
are  fet,  taken  at  tlie  level  of  the  horizontal  flues, 
that  carry  oflF  the  fmoke  from  the  boilers,  ftew* 
pans,  and  faucepans,  into  the  vertical  canals  which 
convey  it  into  the  chimney. 

The  fmoke  from  three  of  the  principal  boilers, 
fituated  on  the  left-hand,  is  carried  by  feparate 
canals  to  a  circular  cavity,  over  which  a  large 
Siallow  boiler  is  placed,  in  which  water  is  heated 

*  For  a  particular  account  of  tbefe  ftopperSy    fee  p.  30^<^szS8». 
and  Plate  I.  figures  6>  7,  and  8,  Eflay  VL 

f  For  an  account  of  tbeie  covers,  fee  p.  iS— 187.  and  Plate  I. 
figures  I  and  at  S^&y  VI. 

(by 


(by-  this  fmoke)  for  the  ufe  of  the  khdieii^  aiad 
labre  efpecially  for  vr^mig  the  plates  iixai  diflies. 
This  boiler  is  diftindly  feen  with  ks  wooden  corer, 
(coniiiling  of  three  pieces  of  deal  United  bj  two 
pairs  of  hioges)  in  the  figure  5,  Plate  IIL 

The  five  Ilre^laoes  on  the  left«>baBd  fide  of  the 
iita&  of  brick-work  are  reprefented  without  thair 
circular  grates^  and  the  eight  Fire-places  that  are 
fituated  on  the  right-^iand,  are  fliown  with  tfadr 
ol'cular  grates  in  thetr  places  *• 

The  Fire-places  of  theibur  largeft  boikrs^  whi<^ 
are  fituated  in  front  of  the  brick-work,  have  doors 
or  openings,  clofed  with  ftoppers^  for  introducing 
fuel  into  thefe  Fire-places,  and  three  of  thefe  tipe% 
ings  are  reprefented  in  the  plan  as  bein^  clofed  by^ 
their  flqppers ;  while  the  fourth  (that  fKuated  on 
the  right  bafid)  is  Ihown  open,  or  wdebout  its 
fiqpper. 

As  all  the  reft  of  the  Fire-places  (or  ftovies  as 
they  would  be  called  in  this  country)  are  witho^tt 
any  lateral  opening  fbr  introducing  the  fuel,  when 
any  fuel  is  to  be  intiioduced  into  one  of  thefe  Fire* 
places  the  ^wpan  or  faucepati  ^  Inuft  be  removed 
for  a  moment  for  that  purpofe. 

It  will  be  obferved  that  feveral  of  ^he  horizontnl 
canals  that  carry  off  the  fmoke  from  the  (boilers  a»e 
^vided  into  two  branches,  which  unite  at  a  Uttfe 

*  For  a  particukir  defcilption  of  thefe  circular  gratet,  fee  p*  41—- 
187.  and  Plate  I:  figure  3  and  4^  In  Great  Britain  thefe  grates  may 
l)€  made  ttry  'cheap  df  -caJl  iroti* 

diftance 
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diftance  from  their  Fire-places  ;«**thi8  contrivance  is 
very  ufefol,  efpecially  for  clofed  Fire-places  thai 
are  without  flues  under  the  boilers,  as  it  occafions 
the  flame  to  divide  under  the  bottom  of  the  boiler^ 
and  to  play  over  every  part  of  it  in  a  thin  flieet. 

The  reafon  why  flues  were  not  made  under  thefe 
bcnlers  was  to  render  it  poflible  to  ufe  occafionally 
feveral  boilers  of  different  depths  in  the  fame  Fire- 
place ;  a  convenience  of  no  fmall  importance  in 
the  kitchen  of  a  private  gentleman,  who  occafionally 
gives  dinners  to  large  companies. 

It  will  be  perceived  that  in  the  Fire*places  of  all 
the  ftewpans  and  faucepans  there  are  circular 
flues  which  oblige  the  flame  to  make  one  complete 
turn  round  the  fides  of  the  veffel,  before  it  goes  off 
into  the  horizontal  canal }  but  I  am  far  from  being 
fure  that  the  faving  of  fuel,  arifing  from  this  peculiar 
arrangement,  is  fufiicient  to  counterbalance  the  lofs 
of  that  great  convenience  that  refults  from  being 
able  to  ufe  indifferently  ftewpans  and  faucepans  of 
different  depths  in  the  fame  ftove,  which  cannot  be 
obtained  while  thefe  circular  flues  remain. 

They  will  indeed  be  rendered  unneceffary,  pro- 
vided that  the  flame  be  made  to  divide  under  the 
bottom  of  the  veffel,  (which  may  be  done  by 
caufing  it  to  enter  the  horizontal  canal  by  two 
oppolite  openings,)  and  provided  that  this  canal  be 
furniflied  with  a  good  damper, — which  ought 
KEyER  to  be  omitted.  Although,  to  avoid  the 
confufion  that  is  apt  to  refult  from  the  delineation 

of 
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of  a  multitude  of  diflferent  objeds  in  the  fame  draw- 
ing, the  dampers  to  the  canals  are  alt  omitted  in 
thefe  plan«,  they  muft  on  no  account  be  left  out  in 
pradice ;  for  they  are  of  fuch  importance,  that  there 
is  no  pollibility  of  managing  fires  properly  without 
them:  and  as  it  is  of  very  little  importance 
whether  they  be  placed  near  the  fire  or  far  from  it, 
or  what  is  their  form,  provided  they  be  fo  con* 
ftru£ted  as  to  diminifh  at  pleafure,  and  occafionally 
to  clofe  entirely  the  canal  by  which  the  fmoke 
makes  its  efcape,  it  is  not  neceflary  for  me  to 
give  any  particular  diredioi^  how  they  are  to 
be  made:  indeed  their  conftrudion  is  fo  very 
fimpk,  and  fo  generally  known,  that  it  would  be 
quite  fupeifluous.  for  me  to  enlarge  on  that 
fubjed. 

The  dotted  lines  leading  from  the  front  of  the 
brick-work  to  the  Fire-places  (how  the  pofition  and 
dimenfions  of  the  a(h-pits. 

The  whole  length  of  the  mafs  of  brick-work 
from  A  to  B  is  eleven  feet,  and  its'  width  from 
A  to  C  is  feven  feet  four  inches.  The  fpace  it 
occupies  on  the  ground  may  be  conceived  to  con- 
fid  of  fix  equal  fquares  of  forty-four  inches  each, 
placed  in  two  rows  of  three  fquares  each;  thefe 
two  rows  being  joined  to  each  other  by  their  fides, 
and  forming  together  a  parallelogram*  And  in 
laying  out  the  work  when  a  kitchen  is  to  be  fitted 
/up  on  the  plan  here  defcribed,  it  will  always  be  bed  , 
to  begin  by  actually  drawing  thefe  fix  fquares  on 

the 
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the  floor  of  the  kitchen.  Nearly  the  vhole  of  the 
middle  fquare  of  the  back  row  is  oecapied  by  the 
open  chimney  Fire*place,  and  by  its  thick  hoUow 
vails ;  and  the  greater  part  of  the  middle  Iquare  of 
the  ikont  row  is  left  as  a  palfage  for  the  cook 
to  codie  to  the  open  chimiiey  Fire-p)ace>  or  rather 
to  the  ftoves  that  are  fituated  near  it. 


tLATE    III. 

Fig.  4«  This  figure,  which  rcprefents  a  vertical 
(eCtfon  of  the  mafs  of  brick-work  through  the 
centres  of  the  Fire-places  of  the  four  principal 
boilers,  is  chiefly  defigned  to  (how  the  conftrufticwti 
of  thofe  Fire-places,  and  alfo  that  of  the  boilers. 
Seftions  of  the  circular  grates  on  which  the  fires 
are  made  to  burn  under  the  boilers  are  here  repre- 
fented,  and  alfo  fedions  of  the  a(h-pits,  and  of  the 
contradions  of  the  Fire-places  immediately  below 
the  grates  *  ;  and  in^  one  of  the  Fire-places,  which 
is  ihown  without  its  boiler,  the  openings  of  the 
|}ranched  canal  by  which  the  fmoke  goes  off"  hori- 
zontally towards  the  chimney,  are  alfo  marked. 

Fig.  5.  This  figure  fliows  a  bird's-eye  view  of 
the  upper  furface  ofthe  brick-work,  with  all  the 
|3oilers  and  faucepans  in  their  places,  except  one ; 

*        •  For  an  account  of  the  utility  of  thefe  contractions,  fee  EfTay  VI. 

three 
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three  of  the  principal  boilers  and  one  faucepan  wk^ 
their  covers  on  ;  and  the  reft  of  them  without  their 
Govefs.  It  likewife  reprefents  an  horizontal  fe£Hon 
of  the  op«i  chimney  Fire-place,  four  inches  above 
the  level  of  the  top  of  die  mafs  of  brick-work  ia 
which  the  boilers  and  faucepans  are  fet. 

Ic  is  to  be  obferved,  that  all  the  boilers,  ftewpaos^ 
and  faucepans,  are  fitted  into  circular  rings  of  iran^ 
which  are  firmly  fixed  to  the  brick^work ;  and  tlaat 
they  ate  fufpended  in  their  Fite«place$  by  their 
circular  rims.  All  the  fteWpans  and  faucepans,  that 
are  not  too  large  to  be  lifted  with  their  contents  a 
dnd  ottt  of  their  Fire-places  with  the  ftrength  of  one 
band,  have  iron  handles  attached  to  their  circular 
rims ;  but  the  four  principal  boilers,  which  are  too 
latge  to  be  managed  with  one  hand,  h^^  each  tonii 
rings  fitted  to  their  rims.  Tbefe  handles  and  ringt 
are  fo  conftruded,  that  they  do  not  prevent  the 
iaucepans  and  boilers  from  fitting  the  circular  ppea« 
ings  of  their  Fire-places ;  neither  do  they  preveni 
their  being  fitted  by  their  own  circular  covers. 

It  will  doubtlefs  be  obferved,  that  the  four  prin^ 
cipal  boilers  (hown  in  fig.  4.  bebnging  ^  the 
kitchen  I  am  now  defcribing,  differ  but  very  little  la 
form  from  the  boilers  in  common  ufe,  and  con« 
fequently  that  they  are  confiderably  deeper  in 
proportion  to  their  width  than  they  ought  to  be,  in 
order  that  the  heat  generated  in  the  combuflJon 
of  the  fuel  might  a&  upon  them  to  die  greateft  ad« 
vamage  ;  but  it  is  to  be  f  elnembered  that  to  eadi 
of  tfaeiie  Fireplaces  tbei^  ars  ^x\m  fhallowerikoilera 

that 
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that  are  ufed  occaiionally,  which  do  not  appear  in 
ihefe  plans.  There  is  however  one  advantage 
attending  deep  boilers,  to  which  it  may  in  fome 
cafes  be  ufeful  to  pay  attention,  and  that  is,  that 
they  economize^^ir^  in  a  kitchen ;  and  when  their 
Fire-places  are  properly  conftruded,  and  above  all 
when  they  are  fumiihed  with  good  regifters  and 
dampers,  the  additional  quantity  of  fuel  they  will 
require  will  be  too  trifling  to  be  confidered.  The 
walls  of  their  Fire-places  will  abforb  more  heat  in 
the  beginning,  but  who  knows  but  that  the  greater 
part  of  this  heat  may  not  iifterwards  be  emitted  in 
rays,  and  at  laft  find  its  way  into  the  boiler  ?  I 
could  mention  feveral  fafts  that  have  lately  fallen 
under  my  obfervation,  which  feem  to  render  this 
fuppofition  extremely  probable. — This  however  is 
not  the  proper  place  to  give  an  account  of  theni; 

As  I  have  faid  that  no  fire  has  yet  been  made  in 
the  open  chimney  Fire  place  of  the  kitchen  I  am 
defcribing,  it  may  perhaps  be  afked  how  this 
kitchen  is  warmed  in  cold  weather.  To  this 
I  anfwer,  that  it  has  been  found  that  the  mafs  of 
brick-work  is  made  fuiBcientiy  hot  by  the  fires  that 
are  kept  up  in  it  when  cooking  is  going  on  every 
day,  to  keep  the  room  comfortably  warm  in  the 
coldefl  weather. 

This  anfwer  will  probably  give  rife  to  another 
queftion,  which  is ; — ^how  we  contrive  to  prevent 
the  room  from  being  much  too  warm  in  fummer  ? 
By  opening  one  of  the  windows  a  very  little,  and 
by  opening  at  the  fame  time  the  regifter  of  a 

wooden 
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Wooden  tube  or  fteam^chimney,  which,  riling  from 
the  deling  of  the  room,  ends  in  the  open  air ;  and 
which  is  always  opened  to  clear  the  room  of 
tapour  when  it  is  found  neceffafy,  and  efpeclally 
wheh  the  viftuals  ate  taken  out  of  the  boilers,  ol* 
when  any  other  operation  is  going  on  that  occafton^ 
the  diflFufion  of  a  confiderable  quantity  of  (team. 
The  oblong  opening  of  this  fteam-chimney  may  be 
feen  PUte  I.  Fig.  i .  in  the  ceilings  at  the  right  hand 
corner  of  the  room. 

Near  this  comer  of  the  room^Aiay  likewife 
be  feen  a  front  view  of  the  hither  ^nd  df  one  large 
roafter,  and  part  of  the  front  view  of  a  fmaller  one 
fituated  by  the  fide  of  it  j  both  with  their  feparate 
Fire-place  doors. 

The  Fire-place  door  of  the  larger  roafter,  as  alfo 
both  its  blow-pipes,  are  reprefented  as  being  open ; 
but'  the  afh-pit  door  of  this  roafter  is  hid  by  the 
mafs  of  brick-work  in  which  the  boilers  are  fet. 
A  particular  account  of  thefe  roafters  will  be  given 
hereafter. 

The  dimenfions  of  the  boilers  in  this  kitchen  am 
as  follows : 

Wide  at  the  brim.     Peep. 
Inehcf.        Incbct. 

One  large  boilet  heated  by  fiiioke    -  26_  8 

Two  large  boilers       -....-  t6  16 
Two  ditto  ufed  occafionally  in  the 
Fire-places  of  the  two  boilers  lad 

mentioned         *««.4.«  16  8 

Two  fmaller  boilers         *»*«  12  12 

Two  ditto  fitted  to  the  fiuneFlre^'places  12  6 

VOL.  III.  B  Th« 
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-  T  The  AhmfXtn  of  the  ftemrpans  and  faucepans  are 
13,  10,  and  8  inches ;  and  their  depth  is  made 
equal  to  half  their  diameters. 

The  fuel  burnt  in  this  kitchen  is  wood  ;  and  the 
billets  ufed  are  cut  into  lengths  of  about  fix 
inches. 

Common  bricks  were  ufed  in  the  conftruftion  of 
the  Fire-places,  but  care  was  taken  to  lay  them  in 
mortar  compofed  of  clay  and  brickduft,  without 
any  fand,  with  only  a  very  fmall  proportion  of 
lime. 

In  this  kitchen,  as  alfo  in  that  which  I  am  now 
about  to  defcribe,  the  mafs  of  brick-work  in  which 
the  boilers  are  fet  projeds  into  the  room  from  the 
middle  of  one  fide  of  it. 


Defcription  of  the  Kitchen   of  the  Hofpital  cf 

La  PiBTA  at  Verona* 

Plate  IV.  Fig.  6.  This  figure  reprefents  the 
ground  4)Ian  of  the  mafs  of  brick- work  in  which  the 
boilers  are  fixed,  and  the  canals  by  which  the  fmoke 
is  carried  off  from  the  Fire-places  into  the  Chimney. 
The  ground  covered  by  this  mafs  of  brick- work, 
and  by  the  area  {y)  between  the  boilers,  may  be 
conceived  to  be  divided  into  fix  equal  fquares,  of 
43  inches,  placed  in  two  rows  of  three  fquares  each. 
In  the  centres  of  four  of  thefe  fquares,  namely,  of 
thofe  which  are  fituated  at  the  -ends  of  the  rows, 
are  placed  four  large  circular  boilers.— The  middle 
fquare  of  the  front  row  is  chiefly  occupied  by  the 

cA  .. .    «    vea 
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«rtt  which  is  left  between  the  two  front  ^boilers; 
«nd  one  half  of  the  middle  fquare  of  the  back 
row  is  occupied  by  an  open  Chimney  Fire-pjace, 
in  the  thick  walls  of  which  no  jefs  than  fix  vex> 
tical  flues  are  concealed^  which  carry  off  the 
fmoke  from  the  boilers  and  ftew-pans  into  the 
Chimney. 

The  fmoke  from  the  fire  which  heats  the  large 
boiler  P,'  (which  boiler  is  324^  inches  in  dia^ 
meter,)  on  quitting  its  Fire-place,  goes  off  in  four 
feparate  branches,  which  foon  unite,  and  forming 
one  canal,  rifes  up  under  the  middle  of  the  bottom 
of  the  neighbouring  large  boiler  Q^makes  one 
complete  turn  under  that  boiler,  and,  pafiing  from 
thence  towards  the  centre  of  the  mafs  of  brick- work^ 
circulates  in  canals  divided  into  feveral  branches 
under  an  iron  plate  that  forms  the  bottom  of  an 
OTen,  which  is  fituated  under  the  hearth  of  the  open 
chimney  Fire-place.  From  under  the  bottom  of 
tbk  oven  this  fmoke  goes  off  obliquely,  and,  enter- 
ing the  bottom  of  the  vertical  canal  p,  goes  off 
into  the  Chimney.  The  principal  ufe  of  this  oven 
is  to  dry  the  wood  that  is  ufed  as  fuel  in  th$ 
Kitchen.  The  large  boiler  (^,  that  is  heated  by 
^bk  fmoke,  is  defigned  for  warming  water  for  the 
ttfe  of  the  Kitchen,  and  for  various  other  purpofes 
for  which  hot  water  is  occafiooally  ufed  in  the 
H9fpital« 

The  boiler  P  is  principally  yfcd  in  preparmg 
food  for  the  chiidrai  in  the  HofpitaL 

« 2  The 


5?  Of  Kitchen  fire-plaeeS. 

The  fmokc  from  the  fire  ¥rhich  heats  the  boHef 
tt,  paffing  off  in  a  canal  which  leads  to  the  bcNler 
S,  there  feparates,  and  pafling  round  the  fides  of 
the  boiler  S,  and  under  a  fmall  part  of  its  bottom, 
unites  again,  and  pafles  off  into  the  chimney  by 
the  vertical  canal  r.  The  heat  in  thi&  fmoke; 
though  it  is  fufficient  to  warm  the  water  in  the 
boiler  S,  is  not  fufficient  to  make  it  boil.  ^  In 
t>rder  that  the  contents  of  this  boiler  may  occafion^ 
ally  be  made  boiling  hot,  the  boiler  has  a  finaH 
Fire-place  of  its  own,  fituated  immediately  under 
the  middle  of  its  bottom ;  and  when  the  water  in 
the  boiler  has  been  previoufly  made  warm  by  the 
fmoke  from  the  boiler  R,  a  very  fmall  fire  made 
under  it,  in  its  own  I'eparace  Fire-place,  will  make 
it  boil.  The  fmoke  from  this. Fire-place  goes  off 
by  its  own  ieparate  canal  into  the  vertical  canal  s^ 
fo  that  it  does  not  interfere  at  all  with  the  fmokc 
from  the  Fire-place  of  the  boiler.  R  j  and  in  con- 
fequence  of  this  arrangement,  the  Jieadng  of  the 
boiler  S,  by  the  fmoke  from  this  neiglib6a^}ng 
Fire-plafce  and  by  its  own  fire,  may  be  gding  on  at 
the  fame  time.  :,      ■     : 

The  fmoke  from  the  fmall  boiler  T,  and  frofi 
the  ftewpans  U  and  W,  goes  off  immediately^by 
feparate  horizontal  cabals  into  their-  feparat^  vertical 
canals  (/  u  and  w)  that'op^n  4i«o  the  chimneys  at 
the  height  of  about  15  inches  above  the  mantle  of 
the  open  chimney  Fire-place ;  and  all  the  vertical 
canals,  by  which,  the  fmoke  goes.  into,  the  cfaimneyt 
are  furnifhed  with  dampers. 

The 
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The  fide  i  r  of  the  mafs  of  brick-work  is  placed 
againft  the  middle  of  one  fide  of  the  Kitchen, 
which  ira  large  room  ;  and  the  walls  of  the  open 
chimney  Fire-place  g  h  i  k  arc  carried  up  perpen- 
dicularly to  the  cieling  of  the  room.  The  hearth 
lii  n  0  Is  oh  a  level  with  the  top  of  the  brick- 
work in  which  the  boilers  are  fet. 
"'As  the  principal  boilers  are  deep,  in  order  to 
provide  fufficient  room  for  them^  and  a  fufficient 
depth  for  their  afli-pits,  the  foundation  of  the  qua- 
drangular mafs  of  brick-work  abed  was  raifed 
t6  inches  above  the  pavemeni;  of  the  Kitchen,  and 
on  the  three  fides  of  the  mafs  of  brick-work  a  b^ 
a  dj  and  d  c^  which  projeft .  into  the  room,  there 
are  two  fteps,  8  inches  in  height  each,  which  ex- 
tend the  whole*  length  of  each  of  thofe  fides  ;  and 
for  greater  convenience  in  approaching  the  boilers, 
the  uppernioft  ftep  is  made  two  feet  wide,  and  the 
area  y  is  on  a  level  with  the  top  of  this  wide  fiiep. 
The  aOi-pit  doors  of  the  principal  boilers  are  placed 
in  the  front  of  this  ftep,  and  the  bottoms  of  the 
paflages  or  door- ways  into  their  Fire-places  by 
which  the  fuel  is  introduced,  are  fituated  juft  on  a 
level  with  its  upper  furface. 
•  The  mafs  of  brick-work  in  which  the  boilers 
are  placed,  is  10  feet  9  inches  long,  and  8  feet  2 
'  inches  wide ;  and  it  is  elevated  to  the  height  of 
about  3  feet  2  inches  above  the  top  of  the  upper 
broad  ftep,  by  which  it  is  furrounded  on  thre^  fides^ 
and  on  which  it  appears  to  ftand, 

E  3  Defer iptim 
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De/criffiM  rf  the  Kitchen  of  the  House  of  Con- 

RECTioN.  at  Munich* 

Plate  IV.  Fig.  7,  and  Plate  V.  Fig.  8  and  9, 
rcprefent  the  plans  and  fe£tions  of  this  Eatchcn. 

Fig.  7.  reprefents  the  ground  plan  of  the 
l)rick-work  in  which  the  boilers,  &c«  are  fet,  or 
rather  an  horizontal  feAion  of  the  brick-work  at  the 
level  of  the  Fire-places,  and  of  the  canals  for  carry* 
ing  off  the  fmoke.  ^n  this  Kitchen  the  fires  are 
^ot  itiade  on  circular  iron-grates^  as  in  that  juft 
defer ibed,  but  the  fuel  is  burnt  on  grates  or  bars 
compofed  of  bricks  fet  edgewife,  as  may  be  feen 
by  the  plans.    (See  b  b  by  &c.  Fig.  7O 

The  two  principal  boilers  [i  /,  Fig.  9.)  are 
quadrangular,  each  being  3  feet  long,  2  feet  wide, 
and  fifteen  inches  deep,  furniihed  with  wooden 
covers  moveable  on  hinges ;  and  they  are  both 
heated  by  one  fire.  That  which  is  fituated  in  the 
front  of  the  brick- work)  and  immediately  over  the 
fire,  is  ufed  for  making  foup ;  while  the  other, 
which  is  placed  very  near  it,  and  on  the  fame  level, 
is  ufed  for  boiling  meat,  potatoes,  greens,  &c.  in 
fleam.  A  fmall  quantity  of  water  (about  an  inch 
in  depth)  being  put  into  the  fecond  boiler,  the 
fmoke  from  the  firfl,  which  pafles  in  flues  under  the 
fecond,  foon  caufes  this  water  to  boil,  and  fills  the 
boiler  with  hot  fleam.  The  fleam  from  the  firfl 
boiler  is  alfo  carried  into  the  fecond-  by  means  of  a 

tube 
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tube  about  \  of  an  inch  in  diameter,  furnHhed 
with  a  cock,  which  forms  a  communication  between 
the  two  boilers  juft  below  the  level  of  their  brims. 
This  tube  of  communication  is  not  expreffed  in  the 
Plates. 

The  fmoke  having  quitted  the  fecond  boileri 
rifes  up  obliquely  to  the  levd  of  the  top  of  the 
mafs  of  brick-work  in  which  the  before-mentioned 
boilers  are  fet,  and  then-  circulates  under  a  qua- 
drangular coffer  veflel,  (expreffed  by  dotted  liner 
at  A,  Fig.  8,)  tj  inches  long,  19  inches  wideband 
20  inches  deep,  deftined  for  containing  warm 
water  for  the  ufe  of  the  Kitchen.  As  this  veiTel 
ftands  higher  than  the  tops  of  the  boilers,  it  h^ 
found  to  be  very  convenient  for  filling  them  with 
water;  and  as  this  water  is  kept  warm  by  the 
fmoke,  this  arrangement  produces  a  confiderable 
economy  of  fuel  as  well  as  of  time.  The  water  is 
drawn  oflF  from  this  veffel,  for  ufe,  by  mesm^  of 
a  brafs  cock,  which  is  not  expreffed  in  the  draw- 
ing ;  and  it  is  fupplied  with  water  from  a  neigh* 
bouring  refervoir,  the  entrance  of  the  water  being 
regulated  by  a  regulating  cock,  or  valve,  furniihcd 
with  a  fwimming  ball. 

The  fmoke,  after  it  has  circulated  in  flues  under 
this  veflfel,  goes  ^off  into  a  vertical  canal  which  con- 
dufts  it  into  the  chimney.  This  vertical  canal,  to- 
gether with  three  others  defigned  for  a  fimilar  ufe, 
(fee  d  d  d  d.  Fig.  7,  and  Fig.  9,)  are  fkuated.  in 
the  thick  walls  of  an  open  chimney  Fire-place, 
(»,  Fig.  8,)  the  hearth  of  which  is  on  a  level  with  the 
top  of  the  mafs  of  brick- work  in  which  the  boilers 
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are  fet.  An  horizontal  fedtion  of  thefe  four  vert!# 
cal  flues,  taken  at  the  height  of  3  inches  above  the 
level  of  the  hearth ;  and  alfo  an  horizontal  fedlion 
of  the  brijck-work  of  a  roafting-machine,  (B,  Fig. 
8  and  9,)  fituated  on  the  left  of  this  open  chimney 
Eire-place,  are  diftindly  reprefented  in  the  Figure  9. 

.  Upder  the  beartb  of'  the  Fire-place  there  is  ah 
G|pen  yauk  which  ferves  as  a  imagazine  for  fuel ; 
^d  in  the  frgnt  wall  of  tht  Fire-place,  above  the 
mantle,  juft  i|nder  the  cieljng  of  the  room,  there 
fire  two  openings  into  the  chimney,  by  which  the 
ileani  that  rifes  from  the  boilers  efcapes  into  the 
chimney  and  goes  oflF  with  the  fmoke, 
;;  The  manner  in  which  the  flues  are  conftrufted 
-  pnder  the  different  boilers,  and  the  horizontal 
canal  for  carrying  off"  the  fmoke/rom  the  round 
boilers  into  the  chimney,  are  fhewn  in  the  fig.  7. 
The  aih-pit  doors  to  the  two  principal  round  boilers, 
which  are  exprefled  by  jotted  lines,  are  oppofite  to 
E  and  F,  Fig.  7. 

The  alh-pjt  door  belonging  to  the  Fire-place  of 
the  large  quadrangular  boilers  is  fituated  oppofite 
to  G,  Fig.  7.  The  reafon  why  thefe  a(h-pit  doors 
were  not  placed  immediately  under  their  Firci-placc 
doors  is  becaufe  there  was  not  room  for  them  in 
that  fituation,  owing  tq  the  pavement  of  the  area 
between  the  boilers  beiqg  raifed  one  ftep  higher 
than  the  floor  of  the  kitchen,  which  was  done  for 
the  convenience  of  the  Cook. 

The  openings  for  introducing  the  fuel  into  the 
Fire-places  are  conical  holes  in  fquare  tiles,  clofed 
«vitb  earthen  ftoppers,    (fee,  page  30,  Eflay  VI.) 

Though 
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Though  thefe  tiles  are  not  particularly  diftia* 
guiflied  in  thefe  plates,  the  ftoppers  which  clofe 
their  conical  openings  are  ihewji.  As  thefe  tile$ 
are  fo  worked  into  the  mafs  of  the  brick-work  a$ 
to  make  a  part  of  it,  and  as  they  are  plalft^ed 
and  white-wa(hed  in  front,  it  is  not  eafy  to  diftio^ 
guifh  them  from  the  bricks  when  the  work  is 
finifhed.  Their  joinings  with  the  bricks  in  front 
could  not  therefore  with  propriety  be  marked,  in 
any  of  thef^  plaps. 

Although  the  roaftcr  belonging  to  the  Idtchm  . 
we  are  defcribing  is  not  feen,  yet  the  mafs  of 
brick- work  in  which  it  is  fitted  up  appears  on  the 
left  hand  fide  of  the  open  chimney  Fire-place  in 
Fig.  8 ;  and  a  bird's-eye  view  of  its  Fire-place, 
5ind  of  the  proje£ling  edges  of  the  bricks  on  which 
it  r^fts,  are  feen  in  the  figure  9, 

Defcription  of  the  new  Kitchen  in  the  MiLitARY 

Hospital  at  Munich. 

Plate  VI.  Fig.  lO  and  "11,  and  Plate  V^I. 
Fig.  12. 

The  mafs  of  brick-work  in  which  the  bpilers, 
the  roafter,  the  ftewpans,  &c.  are  fet,  occupies 
oiie  corner  of  the  Kitchen,  extending  \\\  feet 
on  one  fide  of  the  room,  and  13  feet  7  inches 
on  the  other.  The  greateft  width  of  the*  mafs  of 
brick-work  (from  A  to  B,  or  from  C  to  D)  is 
50  J  inches,  and  Its  height  from  the  floor  36 
inches.  The  circular  area  (E,  Figures  9  and  10)  in 
the  angle  of  the  mafs  of  brick-work  is  6  feet  8 1 

inches 
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inches  in  diameter  ;  and  it  is  ratfed  one  eafy  ftef>, 
or  about  5  inches  above  the  level  of  the  floor  of 
the  room.  There  is  an  open  chimney  Fire-place 
of  a  peculiar  form  (F,  Fig.  10)  in  the  corner  of 
this  Kitchen,  the  hearth  of  which  is  on  a  level 
with,  or  rather  makes  a  part  of  the  upper  furface 
of  the  mafs  of  brick-work.  The  fide- walls  of  this 
open  chimney  Fire-place  are  hollow,  (fee  G  and 
H,  Fig.  10,)  and  ferve  as  canals  for  carrying  off 
the  fmoke  from  the  boilers  into  a  chimney,  which 
is  fituated  quite  in  the  corner  of  the  room.  Thefe 
canals  open  into  the  Chimney  about  15  inches 
above  the  level  of  the  mantle. 

The  fmoke  goes  off  from  each  Fire-place  by 
two  feparate  and  very  narrow  horizontal  canals 
into  larger  common  canals,  (fee  I  and  K,  fig.  9,) 
which  condu&s  it  to  the  Chimney  ;  and  the  open* 
ings  of  thefe  narrow  canals  are  occaflonally  clofed 
more  or  lefs  by  means  of  fmall  pieces  of  brick  or 
of  earthen-ware,  which  ferve  inftead  of  dampers, 
but  which  are  not  expreffed  in  the  Plates.  The 
fires  all  burn  on  flat  grates,  compofed  of  bricks, 
or  thin  tiles  fet  edge-wife.  To  fave  expence  the 
covers  of  the  boilers  and  ftewpans  were  all  made  of 
wood.  The  oblong  quadrangula,r  veffel,  (fee  L, 
Figures  10  and  ii^  which  is  made  of  copper, 
and  has  a  door  above  moveable  on  hinges,  is  def* 
tincd  for  containing  warm  water  for  the  ufe  of  the 
Kitchen,  and  is  heated  by  the  fmoke  from  all  the 
neighbouring  clofed  Fire-places. 

The  Fire-place  of  the  roafter  is  feen  in  Figure  9 
(M) ;  a  bird's-eye  view  of  the  top  of  the  roafter 

appears 
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appears  in  Figure  lo,  and  a  Mertlcal  fe£Uon  of  It 
and  of  its  flues  are  faintly  marked  by  dptted  lines 
in  Fig.  II. 

The  two  large  (hallow  ftewpans,  (N,  O,  Fig-r 
10,)  vertical  feftions  of  which,  and  of  their  Fire^ 
places,  are  faintly  marked  by  dotted  lines  in  Fig. 
II,  are  conftrud:ed  of  hammered  iron,  and  are 
ufed  principally  for  cooking  fleam  dumplins, 
(dampf-nudels,)  a  kind  of  food  in  great  repute  in 
Bavaria. 

When  any  thing  is  to  btf  fried  or  broiled,  a  fire 
is  made  on  the  hearth  of  the  open  chimney  Fire« 
place.  Under  this  hearth  there  is  a  fmall  vauk 
which  ferves  for  holding  the  wood  that  is  wanted 
for  fuel ;  but  it  would  have  been  much  better  if 
that  fpace  had  been  occupied  by  two  circular 
elofed  Fire-places,  io  conftru£ted  as  to  be  ufed  oc^ 
cafionally  for  a  frying-pan  or  a  gridiron. 


Defer tption  of  a  detached  fart  of  the  Kitchen  of  the 
Military  Academy  at  Munich. 

Plate  VII.  Fig.  13.  This  figure  is  the  ground 
plan  of  a  mafs  of  brick-work  occupying  a  fpace 
about  6  feet  9  inches  fquare,  meafured  on  the 
floor,  in  one  corner  of  the  room,  in  which  two 
of  the  principal  boilers  belonging  to  the  kitchen^ 
and  three  large  ftewpans,  are  fixed. 

A  and  B  are  two  fteps,  each  8  inches  high, 
and  the  upper  (flat)  furface  of  the  mafs  of  brick- 
work, in  which  die  boilers  are  fet,  and  which  is  45 

inches 
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inches  \i^ide,  is  juft  30  inches  above  the  level  of 
the  upper  fuVface  of  the  flep  B. 

Neither  the  boilers  nor  ftewpans  are  fliewn  in 
this  plan,  but  their^  circular  fire-places  ate  repre* 
fented ;  as  alfo  their  circular  difliing  iron  grates^ 
on  which  the  fuel  is  burnt,  and  the  horizontal  ca- 
nals by  which  the  fmoke  pafles  off  into  the 
'  chimney. 

The  fmoke  divides  under  each  of  the  two  prin* 
cipal  boilers,  and  pafTes  off  in  two  canals  fituated 
on  oppofite  fides  of  the  Fire-place ;  which  canals^ 
however,  unite  and  form  one  fingle  canal  at  a 
fmall  diftance  from  the  boiler.  In  the  Fire-places 
of  the  ftewpans  the  fmoke  does  not  divide  in  this 
manner  ;  but  the  Fire-place  is  fo  conftru^ed,  that 
the  fiame  makes  one  complete  turn  round  the  ftew-^ 
pan  before  it  goes  off  into  the  horii^ontal  canal 
leading  to  the  chimney. 

The  opening  by  which  the  fuel  is  introduced  : 
into  the  Fire-place  of  each  of  the  two  large  boilers 
is  clofed  by  a  conical  ftopper,  (conftrufted  of  fircr 
ftone,)  reprefented  in  the  figure,  immediately  un- 
4er  which  ftopper  the  (regifter)  door  of  the  afc- 
potis  fituated. 

The  afli-pit  of  each  of  th?  Fire-places  of  the 
Aewpans  is  furniftied  with  a  r?gifter  ^ooj*  The 
paffages  into  thefe  a(h-pits  are  expreffed  in  the  fi- 
gure by  dotted  lines.  The  fuel  (which  is  fmall 
'  pieces  of  wood  aboqt  5  inches  in  length)  is  in- 
troduced into  the  Fire-place  from  above,  by  remov- 
ing the  ftewpan  for  a  moment  for  that  purpofi^. 

ThQ 
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The  chimney  C,  by  which  the  fmoke  goes  off, 
k  fituated  in  a  corner  of  the  room,  and  when  it  is 
fwept,  the  chimney*fweep€r  enters  it  by  a  door- 
4n^ay^  which  is  fituated  in  front,  juft  above  the  level 
of  the  upper  furface  of  the  mafs  of  brick^work,  and 
which  is  clofed  by  an  iron  door. 

Each  of  the  horizontal  canals  by  which  the  fmoke 
i^  carried  off  from  the  Fire-places  of  the  two  large 
boilers  into  the  chimney,  is  furniihed  with  a-damper, 
which  is  faintly  marked  in  the  figure.  Each  of  the 
horizontal  canals,  which  carry  off  the  fmoke  from 
the  Fire-places  of  the  ftewpans,  is  likewife  furniihed 
Ivith  a  damper,  but,  to  avoid  confufion,  they  are 
not  expreffed  in  the  engraving. 

The  bottoms  of  the  afli-pit  doors  of  the  Fire* 
places  of  the  three  ftewpails,  are  on  a  level  with 
the  upper  furface  of  the  ftep  B ;  but  the  bottoms 
of  the  afli-pit  doors'  of  the  Fire-places  of  the  two 
large  boilers  are  on  a  level  with  the  pavement  of 
the  kitchen.  . 

The  two  large  boilers  (which  are  conftrufted  of 
(heet  copper,  tinned,)  are  22  Rhinland  inches  in 
diameter  above,-*— 19^  inches  in  diameter  belo^,— • 
and  24  inches  deep.  They  weigh  each  62  lbs. 
Avoirdupois,  and  contain  28  wine  gallons.  The 
circular  difhing  grates  belonging  to  their  Fire* 
peaces  are  each  10  inches  in  diameter,  meafured 
externally,  and  the  Fire-place,  properly  fo  called, 
or  the  cavity  in  which  the  burning  fuel  is  confined, 
ia  ^o  inches  in  diameter  below,  1 8  inches  in  diameter 
above,  and  87  inches  deep. 

2  The 
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The  largeft  ftewpan  is  i  s  mches  in  diameter, 
and  4  inches  deep  ;  and  the  two  others  are  each 
1 1  inches  in  diameter,  and  4  inches  deep* 

The  Fire-places  belonging  to  the  ftewpans  ai^ 
cylindrical, — 5  inches  deep,  and  6  inches  in  dia- 
meter,  and  are  fnmiihed  with  circular  diflung 
grates. 

Each  of  the  large  boilers  is  furniOied  with  a  cir^ 
cnlar  wooden  rim,  %  inches  wide,  and  2  inches 
thick,  which  is  accurately  fitted  to  the  brim  of 
the  boiler ;  and  a  circular  wooden  cover,  conlift-^ 
ing  of  three  pieces  of  deal  board  attached  to  each 
other  by  two  pairs  of  hinges,  clofes  the  boiler  by 
being  fitted  accurately  to  the  upper  furface  of  its 
circular  wooden  rim. 

One  of  the  three  pieces  of  board,  which  toge* 
ther  form  the  fiat  circular  cover  of  the  boiler,  is 
foitily  faftened  down  to  the  wooden  rim  of  the 
boiler,  by  means  of  two  fmal!  hooks  of  iron; 
and  from  the  middle  of  this  part  of  the  cover,  fo 
faftened  down,  a  long  tin  tube,  about  I7  inches  in 
diameter,  rife^  up  perpendicularly  to  the  cieling  of 
the  room,  and  carries  off  the  fteson  from  the  boiler 
out  of  the  kitchen. 

As  the  cover  of  the  boiler  is  compofed  of  three 
fiat  pieces  of  board  united  by  hinges,  and  as  the 
cover,  fo  formed,  is  merely  laid  down  on  the  ^at 
furface  of  the  wooden  rim  which  is  conneded  with 
the  brim  of  the  boiler,  it  might  very  naturally  be 
cxpe&ed  that  fome  of  the  fteam  would  be  forced 
through  between  the  joinings  of  the  cover,  or  be- 
tween 
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tween  the  cover  and  the  wooden  rim ;  but  diis  is 
\*rhat  never  happens : — So  fat  from  it^  fteam  feldom 
comes  into  the  room*  even  when  the  cover  of  the 
boiler  is  in  part  removed^  by  laying  back  the  firffc 
divifion  of  it  upon  the  fecond — fo  ftrong  u  the 
draught  of  the  (learn  tube. 

This  phenomenon,  which  rather  furprifed  me 
when  I  firft  obferved  it,  was  of  confiderable  ufe  to 
me ;  for  it  led  me  to  difcover  the  utility  of  dampers 
in  the  tubes,  or  chimnies,  that  are  deftined  for 
carrying  o£f  the  fteam  from  boilers,  and  more  eC' 
pecially  from  fuch  boilers  whofe  covers  are  not 
perfeftly  air-tight.  If  thefe  fteam-chimnies  are  of 
any  confiderable  length,  they  cannot  fail  to'occafioa 
a  ftrong  draught  through  them,  which  \vill  have 
a  tendency  to  caufe  the  cold  air  of  the  atmofphere 
to  prefs  in  by  every  crevice  between  the  brim  of 
the  boiler  and  its  cover ;  which  ftreams  of  cold 
air  being  precipitated  upon  the  furface  of  the  boil- 
ing liquid,  will  be  there  warmed ;  and  then  paffing 
off  rapidly  by  the  fteam-chimney,  will  occafion  a 
very  confiderable  lofs  of  heat. 

The  rule  for  regulating  the  damper  of  the 
.  fteam-chimney  of  a  boiler,  whofe  cover  is  not 
fteam  tight,  is  this; — clofe  the  damper  juft.  fo 
much,  that  clofing  it  any  more  would  caufe  fome 
fteam  to  be  driven  out  between  the  joinings  of  the 
brim  of  the  boiler  and  its  cover*  When  this  is 
done,  it  is  evident  that  little  or  no  cold  air  can 
enter  the  boiler  by  any  fmall  crevices  in  its  cover 
that  may  remain  open,  confequently  little  or  na 
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beat  \(rill  be  carried  off  by  the  air  of  the  atmofphtfe 
from  the  furface  of  the  hot  Kquid. 

I  have  been  the  more  particular  in  explaining 
this  matter,  as  I  am  perfuaded  that  a  great  deal  of 
heat  is  frequently  loft  in  boiling  stnd  evaporating 
liquids,  by  cauiing  or  permitting  the  cold  air  cHF 
the  atmofpbere  to  come  info  contact  with  the  fur 
face  of  the  hot  liquid. 

Some,  I  know,  are  of  opifiion,  that  a  (Ireanfl 
of  freO)  air,  or  a  wind,  which  is  made  to  pafs  ovet 
the  furface  of  a  liquid  that  is  evaporated  by  boil-' 
ing,  tends  rather  to  increafe  the  evaporation  than 
to  diminifi)  it ;  but  it  appears  to  me  that  there  are 
ftrong  teafons  to  conclude  that  this  opinion  is  er- 
roneous. A  very  limple  experiment,  which  I  pro- 
pofe  to  make,  and  which  others  may  perhaps  be 
induced  to  make  before  I  can  find  lelfure  to  attend 
to  it,  will  determine  the  faft. 

The  large  boiler  belonging  to  the  Fire-place, 
which  is  fituated  on  the  left  hand  in  the  mafs  of 
brick- work  above  defcribed,  is  that  which  was  ufed 
in  the  Experiment  mentioned  in  the  ninth  page  of 
my  Sixth  Eflay. 

It  was  once  my  intention  to  have  publiflied 
drawings  and  defcriptions  of  every  part  and  detail 
of  the  kitchen  of  the  Military  Academy  at  Munich^ 
and  alfo  that  of  the  Houfe  of  Induftry  in  that 
city ;  but  as  enough  has  already  been  faid  in  this 
and  in  my  Sixth  Effay  to  give  clear  and  diftinft 
ideas  of  the  fundamental  principles  on  which  all 
the   effential  parts   of  the    machinery  in    thofc 
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kitchens  were  conftru£ked ;  and  as  the  peculiar  ar- 
rangement of  a  kitchen  muft  ever  depend  much  on 
its  fize,  and  on  the  variety  and  kinds  of  food  that  are 
to  be  cooked  in  it^  to  avoid  being  tedious  and  tire- 
fome  to  my  readers,  I  have,  after  mature  delibera* 
tion,  concluded  tluit  it  will  be  beft  to  fupprefs  thefe 
details. 

Having  now  finiflied  all  the  defcriptions  which  I 
think  it  ufeful  to  publifli  of  the  various  public  and 
private  kitchens  that  have  been  conftruded  under 
my  direftion  in  foreign  countries,  and  having  ex- 
plained in  the  mod  ample  manner  in  this  Eilay, 
and  in  my  other  writings  on  the  Management  of 
Fire,  all  the  leading  principles  according  to  which, 
in  my  opinion,  kitchens  and  fire-places  of  all  kinds 
ihould  be  conftrufted,  I  (hall  in  the  next  place 
proceed  to  fhow  in  what  manner  my  plans  may  be 
fo  modified  and  accommodated  to  the  opinions  and 
practices  in  this  country  as  to  remove  the  objeftions 
that  will  probably  be  made  to  them,  and  facilitate 
their  gradual  introduction  into  general  ufe, 

I  am  well  aware  that  it  is  by  no  means  enough 
for  thofe  who  propofe  improvements  to  the  public 
Xo  be  in  the  right  in  regard  to  the  intrinfic  merit 
of  their  plans  :  much  muft  be  done  to  prepare  the 
way  for,  and  to  facilitate  their  introduAion,  or  all 
their  labours  will  be  in  vain. 
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Of  ibe  alterdtions  and  improvements  that  may  be 
Ttiade  in  the  Kitchen  Fire-places  now  in  common 
ufe  in  Great  Britain. — All  improvement  in  Kitchen 
Fire-places  impoffible^  as  long  as  they  continue  to 
be  encumbered  with  f moke-jacks.  ^They  occajion  an 
enormous  wq/le  of  fuei-^Common  jacks j  that  go 
with  a  weighty  are  much  better. -^Ovens  and 
boilers  that  are  tonneSted  with  a  kitchen  range 
fhould  be  detached  from  it,  and  heated  each  by 
its  own  feparate  fire. — The  ctofed  Fire-places  for 
iron  ovens  arid  rdq/iers  can  hardly  be  made  too 
JhtalL — Of  the  various  means  that  may  be  ufe d  for 
improving  the  large  open  ^re-places  of  kitchens.'-^ 
Of  the  cottage  Tire-places  now  in  common  ufe^  arut 
of  the  means  of  improving  them.^^f  the  very 
great  ufe  thatfmall  ovens  confiru6led  of  thin  Jheet 
iron  would  be  of  to  cottagers. — Of  the  great  import ^ 
ance  of  improving  the  implements  and  utenfils  ufed 
by  the  poor  in  cooking  their  food. — l^o  improvement 
in  their  method  of  preparing  their  food  pojfible 
without  it. — Defcription  of  an  oven  fuitable  for  a 
poor  family^  with  an  efiimate  of  the  cofl  of  it.-^^ 
Of  nejls  of  three  or  four  fmall  ovens  heated  by  one 
fre.^-^Of  the  utility  cf  thefe  ne/is  of  ovens  in  the 
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kitcbmt  ^  frivate  families. ^Tbey  way  be  JlMd 
Up  at  a  very  fmall  expence.^^Occqfumal  remaris 
r^peiSing  tie  materiali  frjoper  to  he  ufed  iH  con* 
ftruiUng  the  fides  and  backs  ef  open  chimney  Flu^ 
places. 

1 

^r^HE  Eitdheii  fife-plate  of  a  family  in  cafy  cif# 
^    comfht&ces  in  this  country  coniifts  alntoft  unl- 
^erfally  of  a  long  grate^  called  a  Kitchen^Range^ 
for  burning  coals,  placed  in  a  wide  and  deep  open 
rchimney  with  a  very  high  mantle*    The  front  tod 
bottom  bars  of  the  grate  are  commonly  made  of 
iiammered  iron,  and  the  back  of  the  grate  (whicK. 
ufually  flopes  backwards)  of  a  plate  of  cad  iron  9 
and  fometimes  there  is  a  vertical  plate  of  iron^ 
moveable  by  means  of  a  rack  in  the  cavity  of  the 
grate^  by  means  of  which  plate  the  capacity,  or  ra-> 
ther  the  length  of  that  part  of  the  grate  that  is  oc- 
cupied by  the  burning  fuel^  may  occafionally  be 
diminifhed*     At  one  end  of  the  grate  there  is  com- 
monly an  iron  oven,  which  is  heated  by  the  fire 
in  the  grate  \  and  fometimes  there  is  a  boiler  fitu* 
ated  in  a  fimilar  manner  at  the  other  end  of  it^ 
To  complete  the  machinery,  (which  in  every  parjt 
.and  detail  of  it  feems  to  have  been  calculated  fof 
the  ekpre&  purpofe  of  devouring  fuel^)  a  fmokc'* 
jack  is  placed  in  the  Chimney  1 

I  fliall  begin  my  obfervations  on  the  fmoke-jack. 

No  human  invention  that  ever  came  to  my 
knowledge  appears  to  mie  to  be  fo  abfurd  as  this^ 
A  wind-mill  is  certainly  a  very  u&faf  iconiirivanoe^ 

fa  but 
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but  Vere  it  propofed  to  turn  a  wind^mill  by  an  ar- 
tificial current  of  air,  how  ridiculous  would  the 
fcheme  appear  !     Whatman  enormous  force  would 
ilAce0arily  be  wafted  in  giving  velocity  to  a  ilream 
of  air  fufficient  to  caufe  the  mill  to  work  with 
effeft  !  A  fmoke-jack  is,  however,  neither  more  nor 
4e&  than  a  wind-mill,  carried  round  by  an  artificial 
current  of  air :  and  to  this  we  may  add,  that  the 
current  of  air  which  goes  up  a  chimney,  in  confe*- 
quence  of  the  combuftion  of  fuel  in  an  open  Chirn- 
•Bey  Fire-place,  is  produced  in  the  moft  expenfive 
and  difadvantageous  manner  that  can  well  be  ima- 
.gined.     It  would  not  be  difHcult  to  prove,  that 
much  lefs  than  one  iboufandth  part  of  the  fuel  that  is 
neceflary  to  be  burnt  in  an  open  Chimney  Fire- 
place, in  order  to.  caufe  a  fmoke-jack  to  turn  a 
loaded  fpit,  would  anfwer  to   make  the  fpit  go 
round,  were  the  force  evolved  in  the  combuftion  of 
the  fuel  properly  direfted ;  through  the  medium  of 
a  fteam-engine,  for  inftance. 

But  it  is  not  merely  the  wafte  of  power,  or  of 
mechanical  force,  that  unavoidably  attends  the  ufe 
of  fmoke-jacks,  that  may  be  objefted  to  them ;  they 
are  very  inconvenient  in  many  refpefts :   they  fre- 
quently render  it  neceffary  to  make  a  great  fire  in 
-  the  kitchen,  when  otherwife  a  great  fire  would  not 
be  wanted :  they  very  frequently  caufe  chimnies  to 
fmoke,  and  always  render  a  ftronger  current  of 
•air  up  the  chimney  neceffary,  than  would  be  fo 
.merely  for  the  combuftion  of  the  fuel  wanted  for 
the  purpofes  of  cooking  j  confequently  they  in- 
t-^    •  creafe 
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creafe  the  currents  of  cold  air  from  the  doors'  ^d 
windows  to  the  Fite-place :  and  laftly,  they  are 
troublefome,  noify,  expenfive,  frequently  out  of 
order,  and  never  do  the  work  they  are  meant  to 
perform  with  half  fo  much  certainty  and  precifioa 
as  it  would  be  done  by  a~  common  jack,  moved  by 
a  weight  or  a  fpring. 

There  is,  I  know,  an  objedion  to  common 
jacks  that  is  well  founded,  which  is,  that  they  re* 
quire  frequent  winding  up ;  but  for  this  there  is  an 
eafy  remedy^  A  jack  may  without  any  difficulty 
(merely  by  ufing  a  greater  weight,  and  a  greater 
combination  of  puUies)  be  made  to  run  almod 
any  length  of  time ;— a  whole  day  for  inftanc^,  or 
even  logger ;  and  if  it  fhould  be  n^ceifary,  the 
weight  may  be  at  a  confid^rable  diftanqe  from  (he 
kitchen.  It  may  indifferently  be  raifed  up  into  the 
air,— defcend  into  a  well,— or  may  be  made  to  de- 
fcend  along  an  inclined  plane  ;  and  bui  little  inge- 
nuity will  be  required  to  contrive  and  difppfe  of 
the  machinery  in  fuch  a  manner  as  to  keep  it  out 
of  the  way,  and  if  it  fhould  be  required^  coippletely 
out  of  fight :  and  with  regard  tp  the  winding  up 
of  fuch. a  jack  as  I  here  recommend,  (that  is,  to  go 
a  whole  day,)  it  may  eafily  be  done  by  any  fervant 
of  the  houfe,  in  lefs  than  five  minutes. 

InjEomparably  lefs  labour  will  be  required  to 
wind  up  the  weight  of  a  common  jack  than  to 
bring  coals  to  feed  the  fire  that  is  requifite  to  make 
a  fmoke-jack  go. 

F  3  I  know 
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.   I  know  tittt  it  is  faud  in  farour  c^  fmoke-jackt^ 
that  all  the  fire  that  is  required  to  make  them  per* 
form,  would  be  neceflary  in  the  kitchen  for  other 
purpdfes,  and  confequently  that  they  occaiion  no 
additional  expence  of  fuel ;  but  that  this  ftat^nent 
is  very  far  indeed  from  being  accurate  will  be  evi«* 
dent  to  any  perfon  who  will  take  the  trouble  to 
exsvnine  the  matter  with  care.    That  the  fails  of  a 
fmoke^jack  will  turn  round  with  the  applicatioQ 
of  a  very  fmatl  force,  when  the  pivots,  on  which 
Its  axle-tree  refts,  are  well  conftnifled,  and  when 
its  motion  is  not  impeded  by  any  load,  is  very 
true;  but  it  requires  a  very  different  degree  of 
forcei  to  move  it,  when  it'  is  obliged  to  carry  round 
t>ne,  or  perhaps  two  or  three  loaded  fpits.     Even 
the  heat  given  off  to  the  air  by  the  kitchen  range 
in  cooking,  after  the  fire  is  gone  out,  will  fome- 
times  keep  up  the  motion  of  the  fails  of  the  fmoke<* 
jack  for  many  hours.     But  what  a  ftriking  proof  is 
this  of  the  enormous  wafte  of  fuel  in  kitchens  in 
this  country  I 

Would  to  God  that  I  could  contrive  to  fix  the 
public  attention  on  this  fubjed. 

Nothing  furely  is  fo  difgraceful  to  fociety,  and  to 
individuals^  as  unmeaning  waftefulnefs. 

But  to  return  to  the  attack  of  my  fmokc-jack ; — 
which  (although  it  be  a  wind^mill)  is  certainly  not 
a  giani^  and  cannot  be  perfonally  formidable,  how^ 
ever  it  may  expofe  me  to  another  fpecies  of 
danger. 

There 
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TJ^eriS  U  one  objection  to  fmoke-jacks  that  mud 
be  quite  concludve  wherever  the  improvemei^ts 
I  have  recommended,  and  (hall  recommend)  ia 
Kitchen  Fire-pl?ccs,  are  to  be  introduced.  Wh^c 
fmoke-jacks  exift,  thefe  improvements  cannot  be 
introduced,  it  being  quite  impradlicable  to  unite 
them. 

On  a  fuppofition  that  I  have  gained  my  po^nt, 
and  that  the  fmoke-jack  is  to  be  removed,  I  flpaU 
9QW  prpceed  to  propoie  feveral  alterations  and  i^« 
provements  that  may  be  made  in  the  Kitchen 
Range. 

And,  firft,  all  ovens,  boilers,  fteam-boilers,  &c« 
which  are  conne£led  with  the  back  and  ends 
of  the  range,  and  heated  by  the  fire  naade  in  the 
'  grate>  fliould  be  detached  from  it,  and  for  each  of 
the  ovens,  boilers,  &c.  a  fm?tll,  feparate,  clofed 
Fire-place  mud  be  coqftrufted,  fituated  direitly 
under  the  oven  or  boiler,  and  furniihed  with  a  fe- 
parate canal  for  carrying  its  fmoke  ixkto  the  Kitcten 
Chimney,  which  feparate  canal  may  open  inta  the 
Chimney  about  a  foot  above  the  level  of  the 
mantle. 

There  is  nothing  fo  wafteful  as  the  attempt  to 
heat  ovens  and  boilers  by  heat  drawn  off  late- 
rally from  a  fire  in  an  open  grate.  The  confump* 
tion  of  fuel  is  enormous,  to  fay  nothing  of  th^ 
expence  of  the  machinery,  and  the  inconvenience 
that  muft'  frequently  arife  from  the  heat  being  forci- 
bly drawn  away  (idewife  under  an  oven  or  boiler, 
when  it  is  wmted  elfe^here« 

F  4  The 
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The  fcparate  clofed  Fire-place  under  iron  ovens 
and  roafters  muft  be  made  very  fmall^  otherwife 
the  cook  or  his  afliftants  will  fometimes,  in  the 
hurry  of  bufinefs,  make  too  large  a  fire ;  the  confc- 
quences  of  which  will  be  the  fpoiling  of  the  food, 
and  the  burning  and  deftroying  of  the  oven  or 
roafter. 

Almoft  all  the  roafters  that  have  been  put  up 
m' England  have  been  fpoiled  in  confequence  of 
iheir  Fire-places  being  made  too  large ;  and  not 
one  has  ev«r  received  the  flighteft  accident  or  in-f 
jury,  or  failed  to  perform  to  entire  fatisfadion,  that 
has  been  heated  by  a  very  fmall  fire,  and  never 
over-heated. 

The  Fire-place  for  an  oven  or  roafter  of  (heet- 
iron,  from  i8  to  ao  inches  wide,  and  from  24  to 
30  inches  long,  Ihould  never  be  more  than  6 
inches  wide, — 6  inches  deep, — and  about  9  or  at 
moft  10  inches  long;  and  this  Fire-place  ihould 
feldom  be  half-filled  with  coals.  If  the  oven  or 
roafter  be  fet  in  fuch  a  manner  that  the  flame  or 
fmoke  from  the  fire  muft  neceffarily  fpread  round 
it  and  embrace  it  on  every  fide,  there  will  be  no 
want  of  heat  for  any  of  the  common  purpofes  of 
cookery,  and  its  intenfity  may  at  all  times  be  regu», 
lated  by  means  of  the  damper  in  the  Chimney,  and 
the  kegifter  in  the  afli-pit  door. 

It  is  not  eafy  to  imagine  how  much  the  bufinefs 
of  cooking  is  facilitated  by  making  the  machinery 
fo  perfeft,  that  the  quantity  of  heat  .may  at  any 
time  be  regulated  with  certainty  merely  by  regit 

ters 
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ters  and  dampers,  and  without  adding  to  or  dim{«- 
nifliing  the  quantity  of  fuel  in  the  Fire-place.  It 
is  on  theCb  advantages,  iand  the  numerous  oth^r 
conveniences  that  will  refuit  from  them,  that  my 
hopes  are  principally  founded  of  gaining  over  the 
cooks,  and  Engaging  their  cordial  affiftance  ia 
bringing  forward  into  general  ufe  the  improve*- 
ments  I  recommend.  I  am  well  aware  of  their  in- 
fluence, and  of  the  importance  of  their  co-ope^ 
ration. 

When  all  the  ovens  and  fixed  boilers  are  de* 
tached  from  the  Kitchen  range,  then,  and  not  be- 
fore, meafures  may  be  taken  with  fome  profpe6t  of 
fuccefs  for.  improving  the  Kitchen  Fire-place,  fo  ai 
to  economife  fuel,  and  prevent  the  Kitchen  Chim- 
ney from  fmoking,  if  it  has  that  fault  \  and  the 
tneafures  proper  to  be  adopted  for  obtaining  thofe 
^nds  muft  depend  principally  on  the  fize,  or  rather 
on  the  width  of  the  open  fire  that  will  be  wanted 
in  the  Kitchen.  Where  the  family  is  fmall,  and 
where  great  pinners  are  feldom  or  never  given, 
and  efpecially  where  clpfed  roafters  are  introduced, 
a  fmall  Fire-place^  and  confequently  a  narrow 
grate,  will  anfwer  every  purpofe  that  can  be  want- 
ed J  and  the  Fire-place  of  the  Kitchen  may  be 
fitted  up  nearly  upon  the  principles  laid  down  in 
my  Fourth  Effay,  on  the'  Conflruftion  of  open 
Chimney  Fire-places. 

The  Kitchen  of  Mr.  Summers,  Ironmonger,  of 
New  Bond  Street,  (No.  98,)  has  been  fitted  up  in 

this 
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this  manner,  and  hs^  tuoeD  found  to  anfwer  per-- 
fcSly  wcllt 

Bat  if  it  b«  neceflary  to  leave  the  grate  of  the 
Kitchen  Range  with   it$  neidth  uiidimiiiiihed»  in 
order  that  a  i^ide  fire  may  occafionaily  be  Ughtoi 
V&  it,  thi9  can  b^ft  be  done  in  the  manner  that  wa$ 
lately  adopted  iii  altering  and  fitting  up  the  Kitchen 
ia  the  houfe  of  the  Countefs  of  Morton  In  Park 
Street*    The  range  being  fuffered  to  remain  (or 
rather  the  front  and  bottom  bars  of  the  grate  only, 
for  the  iioi^  plate  that  formed  the  back  of  the 
range  was  taken  away);— the  range,  which  i$ 
about  five  feet  long,  was  divided  into  three  unequal 
parts,  which  parts  were  built  up  with  hard  fire- 
bricks in  fqch  a  manner  as  to  form  three  diftin£l 
Fire*places,  the  one  contiguous  to  the  other,  and 
feparated  from  each  other  by  divifionn  fo  thin  in 
front,  that  when  fires  are  burning  in  them  all  it 
appears  like  one  fire,  and   has  all  the  effeA  ^ 
one  fire  in  roafling  ineat  that  is  put  before  it. 
Each    Fire  place  is,    however,    perfeAly   diftinA 
from  the   others,  and  has  its  own  di(lin6t  cov- 
ings, (which   are  oblique,) — back,    throat,    &c. 
though  the  fame  front  bars,  which  are  of  han^- 
mered  iron,  and  made  Very  ftrong,  run  through 
them  all. "" 

When  a  very  fmall  fire  is  wanted,  (merely  for 
boiling  a  tea-kettle,  for  inftance,)  it  is  kindled  in 
atitfirji  or  fmalleft  Fire-place :  when  a  little  larger 
fire  is  neccflary,  it  is  made  in  ihp/econd  Fire;^place, 

which 
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^hich  is  at  the  oppofit^  end  of  the  range :  when  a 
ftill  larger  fire  is  required,  it  is  made  in  the  ibmt 
Fire-place,  which  occupies  the  middle  of  the  mang^ 
If  a  large  fire  in  the  fourth  degree  is  wanted,  fwa 
neighbouring  fires  are  kindled  in  the^rjt  amd  third 
Fire-places ;  if  in/  the  fifth  degree,  the  two  coii* 
itguoAis  fires  are  lighted  in  the  fecond  and  thir4 
Fire-places  ;  and  when  the  greateft  ire  that  cm  bo 
Ittade  is  wanted,  all  the  three  Fire-place$  are  ait  the 
fame  time  filled  with  burning  fueU 

In  cafei  where  a  fingle  open  Chimney  Firerp)ace 
of  a  moderate  fi^e,  that  is  to  fay,  from  iS  ta 
ao  inches  in  width,  might  ibmetimes  be  Xido  fmallf 
.  und  a  very  wide  fire,  like  that  juft  defcribed,  yrovM 
never  be  waxvted,  I  would  advife  the  conftrudkffi 
of  two  feparate  but  adjoining  Fire-places,  the  one 
about  1 2  inches,  and  the  other  about  iB  or 
do  inches  in  width.  Thefe  would,  I  imagfoe, 
anfwer  every  purpofe  for  which  an  open  fire  in  ihe 
kitchen  could  be  wanted  by  a  larg£  family,  even 
though  they  fliould  (contrary  to  all  my  recomtnendr 
ations)  continue  to  road  their,  meat  upon  a  fpit. 

That  I  am  not  unreafonable  enough  to  expeft 
that  all  my  recommendations  will  immediately  be 
attended  to,  is  evident  from  the  pains  Itake  to  im- 
prove machinery  now  in  uie,  of  which  I  do  not 
approve,  and  which  is  perfedly  different  from  that 
1  am  defirous  to  fee  introduced. 

When  my  roafters  (hall  become  more  generaOy 
known,  and  the  management  of  them  better  under* 

ftoody 
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ftood,  t  have  no  doubt  but  that  open  Chimney 
Fire-places,  and  open  fires  of  all  defcriptions,  will 
be  found  to  be  much  lefs  necefiary  in  kitchens  than 
Aey  now  are. 

I  am  even  fanguine  enough  to  expe£l:  that  the 
time  will  come  when  open  fires  wMl  difappear^  even 
m  our  dwelling  rooms  and  mod  elegant  apartments* 
Genial  warmth  can  certainly  be  kept  up,  and  per* 
fe€t  ventilation  effeded  much  better  without  them 
than  with  them;  and  though  I  am  myfelf  ftill 
thild  enough  to  be  pleafed  with  the  brilliant  appear- 
ance of  burning  fuel,  yet  I  cannot  help  thinking 
that  fomething  elfe  might  be  invented  equally 
attradive  to  draw  my  attention  and  amufe  my  fight, 
that  would  be  lefs  injurious  to  my  eyes, — lefs  eaf- 
penfive,-7*and  lefs  connected  with  dirt,  aihes,  and 
t)ther  unwholefome  and  difagreeable  obje£ls* 

'  It  is  very  natural  to  fuppofe  that  thofe  nations 
who  inhabit  countries  where  the  winter  is  moft 
fevere,  mud  have  made  the  greateft  progrefs  in  con- 
triving means  for  making  their  dwellings  warm 
and  comfortable  in  cold  weather ;  and  when,  jii' 
milder  climates,  the  growing  fcarcity  of  fuel  has 
rendered  the  faving  of  that  article  an  objeft  of  ra- 
tional economy,  it  appears  to  me  to  be  wife  to  fearch 
there  for  the  means  of  doing  it,  where  neceflity  has 
long  fince  rendered  the  ufe  and  higheft  poflible 
improvement  of  thofe  means  indifpenfable.  And 
the  truly  liberal, — that  is  to  fay,  the  enlightened, 
jtift,  and  generous, — feel  no  difficulty  in  acknowledg- 
ing 
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lAg  the  ingenuity  and  induftry  of  their  neighbours, 
and  no  humiliation  in  adopting  their  ufeful  inven* 
tions  and  improvements* 


Before  I  finiih  this  publication  I  mufl:  fay  a  few* 
words  on  the  conftruftion  of  Cottage  Fire-places* 
It  is,  I  am  fenfible,  a  long  time  (ince  I  promifed  to- 
publifli  an  EiTay  on  that  fubjed,  and  (lill  mean  to 
do  fo;  but  a  variety  of  weighty  confi derations  have 
engaged  me  to  poftpotie  the  putting  of  that  Eflay 
out  of  my  hands.     I  conceived  the  fubjeft  to  be  of 
very  great  importance,  and  wiflied  to  have  time  to 
make  myfelf  fully  acquainted  with  the  prefent  ftate  . 
of  cottages^  ^nd  of  the  different  kinds  of  fuel  ufed 
in  them  in  different  parts  of  thefe  kingdoms. — I 
had  with  pain  obferved  the  numerous  miftakes  that 
have  been  made  in  altering  Chimhey  Fire-places  on 
the  principles  recommended  in  my  Fourth  Effay, 
and  on  that  account  I  was  very  defirous  of  deferring 
the  publication  of  my  diredkions  for  conftruding 
Cottage  Fire-places,  till  I  could  inform  the  public 
where, Cottage  Fire-places,  conftrufted  on  the  prin* 
ciples  recommended,  might  be  feen. 

I  hope  and  truft  that  in  the  arrangement  of  the 
repofitory  of  the  Royal  Inftitution,  now  fitting  up 
in  this  metropolis,  an  opportunity  will  be  found  for 
exhibititig  Cottage  Fire-places  on  the  mod  perfeft 
plans,  as  alfo  of  fhowing  many  other  mechanical 
contrivances  that  may  be  of  general  utility. 

Cottage 
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Cottage  Chimnies^  as  they  are  now  cothmonlf 
conftruded  in  moft  parts  of  Great  BritaiiH  have  a 
irery  wide  open  Fire-place,  with  a  high  mantle,  wA 
large  chimney  corners,  in  which  the  children  fre^ 
quently  fit  on  little  ftools,  when  in  cold  weachef  they 
faover  round  the  fire*  Thefe  chimney  corners  are 
tery  comfortable}  and  e^ept  the  whole  room  eould 
be  made  equally  fo^  it  would  certainly  be  a  pity  to 
deftroy  them  )  but  this,  I  am  perfuaded^  may  eafily 
be  done  s  in  the  mean  time,  much  may  be  done  to 
make  cottages  warm  and  comfortable,  merely  by  a 
few  fimple  alterations  in  their  prefent  Fire-places. 

As  the  principal  fault  of  thefe  Fire«places  is  tlu! 
enormous  width  of  the  throats  df  their  chimnies^ 
which  frequently  occafions  thdr  fmoking,  and 
always  gives  too  free  a  paffiige  for  the  warm  zxt 
of  the  room  to  efcape  tip  the  chimney,  a  fmailef 
Fire-place  may  be  conftru^led  in  the  midft  of  the 
larger  one,  and  the  little  chimney  of  this  fmatl 
Fire-place  being  carried  up  perpendicularly  in  the 
middle  of  the  large  Fire-place,  the  large  chimney 
comers,  without  being  deftroyed,  may  be  arched 
over  and  clofed  in  above,  fo  as  to  leave  no  paflage 
jn  thofe  parts  for  the  efcape  of  the  warm  air  of  the 
f oom  into  the  chimney,  and  from  thence  into  the 
atmofphere* 

The  b^ck  of  the  old  chimney  may  ferve  for 
a  back  to  the  new  Fire-place,  and  the  jambs  of  the 
toew  chimney  need  not  proje£t  forward  beyond  the 
back  more  than  i  a  or  15  inches ;  fo  that  the  new 

chimney. 
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diiinney,  and  fevery  part  of  it,  may  be  completely 
ih<tluded  within  the  opening  of  the  old  Fire-placife* 
This  is  to  be  done  in  order  to  preferve  the  old 
chimney  corners  j  but  in  cafes  where  the  opening 
of  the  old  Fire-place  is  not  fufficiently  wide,  high, 
and  deep^  ttl)  permit  of  the  leaving  of  chimney 
corners  fufficiently  fpacious  to  be  ufeful^  it  will  be 
bed  CO  facrifice  thefe  corners,  and  to  proceed  in  a 
different  manner  in  conftru^ing  the  new  Fire« 
place. 

In  this  laft  cafe  the  back  of  the  new  Fire-place 
(hould  be  brought  forward,  and  the  hew  work 
(hould  be  eisecuted  agreeably  to  the  dif eftions  con- 
tained in  my  Fourth  Effiiy  for  the  cdnftruftion  of 
open  Chimney  Fire-places.  If  void  fpaces  ihould 
remain  on  the  right  and  left  of  the  new  jambs,  they 
will  be  found  ufeful  for  various  purpofes* 

It  is  of.fo  much  importance  to  facilitate  the 
means  of  cooking  to  the  poor,  and  enabling  them 
to  prepare  food  in  diiSereilt  ways,  that  I  think 
it  extremely  defirable  that  each  cottager  (hould 
bave  an  ir<m  pot  or  dige/fet,  fo  contrived  as  to  be 
.  ufed  occaiionally  over  his  open  fire,  or,  what  will 
be  much  more  economical,  in  a  fmall  clofed  Fire-* 
place,  which  may  be^made  with  a  few  bricks  on  one 
fide  of  his  opeh  Fire-place. 

But  what  would  be  of  more  ufe,  if  polSble,  to  a 

poor  family,  even  than  a  good  boiler,  would  be  a 

Jmall  oven  of  fheet  iron,  well  put   up  in   bricks 

work*    Such  a:n  oven  would  nidt  coft  more  than  a 

few 
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few  (hillings ;  and  if  properly  fet,  would  lad  for 
many  years  without  needing  any  repairs.  It  would 
anfwer  not  only  for  baking  houfehold  bread  and 
cakes,  but  might  likewife  be  ufed  with  great 
advantage  in  cooking  rice  puddings,  potatoe  pies, 
and  many  other  kinds  of  nouriihmg  food  of  the. 
mod  exquifite  tafte,  that  might  be  prepared  at  a^ 
very  trifling  expence. 

It  is  in  vain  to  expefl  that  the  poor  fhould  adopt 
better  methods  of  chufing  and  preparing  their  food, 
\  till  they  are  fumifhed  with  better  implements  and 

\  utenfils  for  cooking. 

I  put  up  an  oven  like  that  I  now  recommend 
lad  winter  in  my  lodgings  at  Brompton,  and  have 
made  a  great  number  of  experiments  with  it,  from 
the  refults  of  which  I  am  fully  perfuaded  of  ita 
utility.  I  pulled  it  down  on  removing  ipto  the 
houfe  I  now  occupy,  but  mean  to  put  it  up  again  as 
foon  as  my  kitchen  fliall  be  ready  to  receive  it« 
As  I  put  up  this  oven  merely  as  an  experiment,  in 
order  to  afcertain  by  adual  trials  how  far  it  might 
.  be  ufeful  to  poor  families,  the  oven  was  made 
fmall,  and  it  was  fet  in  the  cheapeft  manner,  merely 
with  common  bricks  and  mortar,  without  any  iron 
or  other  coflly  material.  The  grate  of  the  clofed 
Fire-place  (which  was  5  inches  wide  and  about  <, 
8  inches  long)  was  confl:ru£ted  of  three  common 
bricks  placed  edgewife,  and  a  Aiding  brick  was  ufed 
for  clofing  the  door  of  the  Fire-place,  and  another 
for  a  regifter  to  the  aflb-pit  door-way.    The  oven,* 

which 
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ivhich  18  of  thia  fheet  iron,  is  r84  inches  long,  1 2 
inches  wide,  and  1 2  inches  high, — and  it  weighs 
jjuft  lof  lb.  e^clufive  of  its  front  frame  and  front 
door,  which  together  weigh  6 1  lb. 

For  a  fmall  family  ^tbe  oven  might  be  made  of  a 
finaller  (ize,— -11  inches  wide  for  inftance,  10 
mcfaes  high,  and  15  inches  long ;  and  it  is  not  in* 
difpenfably  neceiTary  that  it  fhould  have  either 
a  front  frame  or  a  front  door  of  iron.  It  might  be 
fet  in  the  brick-work  without  a  frame^  perfeftly  well ; 
and  a  flat  twelve-inch  tile,  or  a  flat  piece  of  flone, 
or  even  a  piece  of  wood,  placed  againil  its  mouthy 
might  be^inade  to  anfwcr  inftead  of  an  iron  door. 

The  only  danger  of  injury  to  thefe  ovens  from 
accident  to  which  they  are  liable,  is  that  arifing 
from  car^lefnefs  in  making  too  large  a  Are  under 
lJiem«  They  require  but  a  very  fmall  fire  indeed^ 
afid  a  large  oi>e  is  npt  only  quit^  unnceflary,  but 
dedimental  cm  feveral  accounts.  For  greater  fecu- 
rity  ^ainil  accidents  from  too  ftrong  fires,  J  would 
advife  the  Firc-place  to  be  made  extremely — I  had 
aIn:iQft  faid-*-ridicBlouliy  fmall }  not  more  than 
from  4  to  5  inches  wide,  frojn  <S  to  8  inches 
lofig,  and  about  5  inches  deep ;  and  I  would  place 
Ibe  bottom  or  grating  of  the  Fire-place  11  or 
12  inches  below  the  bottom  of  the  oven.  For  flill 
greater  fecuxtty,  the  bottom  of  the  oven,  ioimedi- 
ately  over  the  £re  might,  if  it  fliiould  be  found  ne- 
ceflary,  be  defended  by  a  thin  plate  of  caft,  ham- 
mered, or  iheet  iron,  full  of  fmall  holes  (as  large  a& 
pc^)^  placed  about  half  an  inch  from  the  bottom 
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of  the  oven,  and  diredlly  below  it :  but  if  any  com- 
.mon  degree  of  attention  be  ufed  in  the  manage- 
ment of  the  fire,  this  precaution  will  not,  I  am  per- 
fuaded,  be  necefTary. 

In  fetting  thefe  ovens,  care  muft  be  taken  that 
room  be  left  for  the  flame  and  fmoke  to  come  into 
contaft  with  the  oven,  and  furround  it  on  every 
lide ;  and  it  can  hardly  be  neceflary  to  add,  that  a 
canal  mud  be  made  by  which  the  fmoke  can  after- 
wards pafs  off  into  the  chimney. 

I  once  imagined  that  fmall  ovens  for  poor 
cottagers  might  be  made  very  cheap  indeed,  by 
making  only  the  bottom  of  the  oven  of  iron,  and 
building  up  the  reft  with  bricks ;  but  on  making 
the  experiment,  it  was  not  foundVto  anfwer.  I 
caufed  feveral  ovens  on  this  principle  to  be  con- 
firuded  in  my  kitchen,  and  made  many  attempts 
to  corred  their  faults ;  but  I  found  it  impofiiblo 
to  heat  them  equally  and  fufficiently.  I  then  altered 
my  plan,  by  makinjg  both  the  bottom  and  the  top 
of  fheet  iron.  But  this  even  did  not  anfwer.  It 
might  anfwer,  and  certainly  would  anfwer,  for  a 
perpetual  oven,  like  that  which  I  caufed  to  be  made 
in  the  Houfe  of  Induftry  at  Dublin ;  but  if  an  oven 
of  this  kind  is  ever  fuflfered  to  become  cold,  it  will 
require  a  long  time  to  heat  it  again,  which  is  a  dr- 
cumftance  that  renders  it  very  unfit  for  the  ufe  of  a 
poor  family.  The  ovens  I  have  recommended, 
conftrufted  entirely  of  thin  flieet  iron,  have  the  ad- 
vantage of  being  heated  almoft  in  an  infts^nt,  and 
the  heat  which  penetrates  the  walls  of  their  clofed 

Fire- 
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Fire-places  being  gradually  given  off  after  all  the 
fuel  is  burnt  out,  keeps  them  hot  for  a  long  time. 
Care  fliould,  however,  always  be  taken  to  keep 
thefe  ovens  well  clofed  when  they  are  ufed,  and  to 
leave  only  a  very  fmall  hole,  when  neceffary,  for 
the  efcape  of  the  generated  fteam  or  vapour. 

For  larger  families  the  oven  may  be  made  larger 
ini  proportion  ;  or,,  what  will  be  ftill  nvM^  conve- 
nient, a  neft  of  two,  three,  or  four  fmall  ovens, 
placed  near  to  each  other,  may  be  fo  fet  in  brick- 
work as  to  be  heated  by  one  and  the  fame  fire. 

A  neft  of  four  fmiiU  ovens,  fet  in  this  manner, 
was  fitted  up  in  the  kitchen  of  the  Military  Aca- 
demy at  Munich,  and  found  very  ufeful :  they 
were  reftangular,  each  being  i  o  inches  wide,  10 
inches  high,  and  16  inches  long;  and  they  were 
placed  two  a-breaft  in  two  rows,  one  immediately 
above  the  other,  the  fides  and  bottoms  of  neigh- 
bouring ovens  being  at  the  diftance  of  about  i  f 
inch  that  the  flame  and  fmoke  which  furrounded 
them  on  every  fide,  might  have  room  to  pafs  be- 
tween them.  The  Fire-place  was  fituated  imme- 
diately below  the  interval  ths^t  feparated  the  two 
lowermoft  ovens,  at  the  diftance  of  about  i  o  inches 
below  the  level  of  their  bottoms  ;  and  by  means  of 
dampers  the  flame  could  be  fo  turned  and  direded 
as  to  increafe  or  diniinifh  the  heat  in  any  one  or 
more  of  the  ovens  at  pleafure. 

Thefe  four  ovens  were  furniflied  with  iron  doors, 
moveable  on  hinges,  which,  in  order  that  they 
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might  not  be  in  the  way  of  each  other^  opened  two 
to  the  right  and  two  to  the  left. 

In  a  large  kitchen,  where  a  variety  of  different 
kinds  of  food  are  baked  at  the  fame  time,  or  on 
the  fame  day,  it  is  eafy  to  perceire,  that  a  neft  of 
fmall  ovens  mud  be  very  ufeful,  much  more  fo 
than  one  large  oven  equal  in  capacity  to  them  all ; 
for  befides  the  inconvenience  in  cooking  a  variety 
of  different  things  in  the  fame  oven,  that  arifes  from 
the  promifcuous  mixture  of  various  exhalations 
and  fmells,  the  procefs  going  on  in  one  di(h  mud 
often  be  difturbed  by  opening  the  oven  to  put  in^ 
or  take  out  another,  and  the  heat  can  never  be  fo 
regulated  as  to  fuit  them  all. 

But  the  cook  of  the  Military  Academy  at  Mu« 
nich  finds  the  neft  of  ovens  ufeful,  not  merely  for 
baking :  he  ufes  them  alfo  for  ftewing  and  for 
boiling,  with  great  fuccefs.  A  large  quantity  of 
cold  liquid  cannot,  it  is  true,  be  heated  and  made 
to  boil  in  a  very  (hort  time  in  one  of  thefe  ovens, 
but  a  faucepan  or  boiler,  whofe  contents  are 
already  boiling-hot,  being  placed  in  one  of  them, 
a  gentle  boiling  may  be  kept  up  for  a  great  length, 
of  time,  with  the  confumption  of  an  exceedingly 
fmall  quantity  of  fuel. 

With  regard  to  the  expence  or  coft  of  fuch  a 
neft  of  ovens,  it  could  not,  or  at  leaft  ought  not  to 
be  confiderable.  If  they  were  each  i  %  inches  wide, 
12  inches  high,  and  1 6  inches  long,  they  would 
not  weigh  morc^  than  15  lb*  each,  their  doors  in*. 
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eluded ;  and  this  would  make  but  60  lb.  for  the 
weight  of  the  whole  neft,  fuppofing  it  to  confift  of 
four  ovens.  I  do  not  know  what  price  might  be 
demanded  by  the  artificers  in  this  country,  or  by 
the  trade,  for  work  of  this  kind,  but  I  fhould  think 
they  might  well  afford  to  fell  thefe  oveiiSj^  properly 
made,  and  ready  for  fetting,  at  lefs  than  6d.  the 
pound,  avoirdupois  weight.  The  ftieet  iron  would 
coft  them  in  the  market,  at  the  firft  hand,  not 
more  than  about  3 1  d.  per  pound.  The  expence 
of  fetting  the  ovens  would  not  be  confiderable, 
efpecially  as  only  one  fmall  Fire-place  would  be 
neceffary. 

In  fome  future  publication,  or  in  a  fubfequent 
part  of  this  Effay,  I  fliall  give  a  defign  of  one  of 
thefe  nefts  of  ovens,  with  an  exaft  eftimate  of  the 
expence  of  it;  in  the  mean  time  I  will  endeavour 
to  get  one  of  them  put  up  for  the  public  iafpeftion 
at  the  Royal  Inftitution. 

I  cannot  clofe  this  Chapter  without  once  more 
calling  the  attention  of  my  reader  to  the  neceffity 
of  furnifliing  the  canal  that  carries  away  the  fmbk^ 
into  the  chimney  with  a  damper.  If  this  is  not  done 
in  fetting  the  ovens  I  have  juft  been  defcribingi  it 
will  be  quite  impoffible  to  manage  the  heat  pro- 
perly. For  the  Fire-place  of  ^  fmall  oven  for  the 
family  of  a  cottager,  a  common  brick  may  be 
made  to  anfwer  very  well  as  a  damper ;  and,  in- 
deed, ^  very  good  damper  for  any  fmall  Fire- 
place may  be  made  with  a  brick^^  or  a  tile,  or  a 
piece  of  ftone. 

^3  Iff 


§6  Of  Kitchen  Fire-places. 

If,  in  addition  to  the  mtrodudion  of  a  good 
damper,  care  be  taken  to  caufe  the  fmoke  to  de^ 
fcend  about  12  or  15  inches  juft  after  it  has  quitted 
the  oven  (or  the  boiler),  and  before  it  is  permitted 
to  rife  up  and  go  off  into  the  chimney,  this  will 
greatly  contribute  to  the  economy  of  fuel. 

It  is  furely  not  neceffary  that  I  (hould  again  ob- 
ferve  how  very  effential  it  is  in  altering  open  Chim- 
ney Fire-places, — whether  they  belong  to  kitchens, 
— to  the  dwelling-rooms  of  the  opulent,— or  to 
cottages,  to  build  up  their  backs  and  fides, — in 
that  part  efpecially  which  contains  and  is  occupied 
by  the  burning  fuel, — with  fire-bricks  or  with 
(tone ;  and  never  in  any  cafe  to  kindle  a  fire  againft 
a  plate  of  iron. 

If  all  the  metal  in  a  regifter  ftove,  except  the 
front,  and  the  front  and  bottom  bars,  were  re- 
moved, and  the  back  and  fides  built  up  properly 
with  fire-bricks,  Or  partly  with  fire-bricks  and 
partly  with  fire-ftone,  it  would  make  a  mofl  excel- 
lent Fire-place. 

This  hft  obfervation  is,  I  acknowledge,  in  fome 
degree  foreign  to  my  prefent  fubjeft ;  but  as  it  is 
well  meant,  I  hope  it  will  be  well  received. 

In  a  Supplementary  Effay  now  preparing  for  the 
prefs,  in  which  will  be  publiflied  fuch  additional  re- 
marks and  obfervacions  to  all  my  former  Effays  as 
may  be  neceffary  to  their  complete  explanation  and 
elucidation,  I  fhall  take  occafion  to  enter  fully  into 
the  fubjed  of  Chimney  Fire-places,  and  {hall  en- 
deavour to  Ihow,  at  fome  length,  why  it  is  improper 

and 
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and  ill-judged  to  conftruft  the  fides  and  backs  of 
their  grates  of  iron,  or  of  any  other  metallic  fub- 
ftance. 

In  a  Second  Part  which  will  be  added  to  this 
(Tenth)  Eflay,  particular  directions  will  be  given  for 
conftruding  boilers,  (team  diihes,.  ovens,  roaiters, 
and  various  other  implements  and  utenfils  ufed 
in  cookery ;  and  a  detailed  plan  will  be  laid  before 
the  public  fpr  improving  the  kitchen  utenfils  of 
cottagers  and  other  poor  families. 

I  have  been  induced  to  referve  thefe  various 
matters  for  a  feparate  publication^  in  order  to 
accommodate  my  writings  as  much  as  is  poflible  to 
the  convenience  of  the  various  claifes  of  readers  into 
whofe  hands  they  are  likely  to  come.  The  Plates, 
which  were  indifpetifably  neceffary  to  elucidate  the 
defcriptions  contained  in  the  preceding  Chap- 
ters, (which  have  been  admirably  executed  by 
that  excellent  artift  Lowry,)  could  not  fail  to 
enhance  very  confiderably  the  price  of  this  publica- 
tion, and  on. that  account  I  was  defirous  to  detach 
and  publifli  feparately  all  fuch  popular  parts  of  the 
fubjeds  I  have  undertaken  to  treat  in  this  Effay,  as 
appeared  to  me  to  bid  fair  to  be  mod  read,  and  to 
be  of  moft  general  utility. 

Whether  the  reader  agrees  with  me  or  not 
in  refpefl:  to  the  validity  of  the  reafons  which  have 
determined  my  judgment  on  this  occafion,  I  hope 
and  truft  that  he  will  do  ipe  the  juftice  to  believe, 
that  I  have  no  wifh  fo  much  at  my  heart  as  to 
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render  my  labours  of  fome  real  and  lading  utility 
to  mankind.  How  happy  (hall  I  be  when  I  come 
to  die,  if  I  can  then  think  that  I  have  lived  to  fome 
ufeful  purpofe ! 


The  End  of  the  FiMt  Part  of  the  Tbhtii  Essat, 
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An  account  efihe  etupence  (fitting  up  afmattOn^Mt 

QiNCE  the  foregoing  (beets  were  printed  ofi,  I  hare 
^  caufed  a  fmall  oven  of  fbeet  iron  to  be  made» 
and  fet  in  brick-work,  for  the  expfefs  purpofe  of 
afcertaining  the  cod  of  it.  This  oven,  which  i$ 
fuch  as  would  be  proper  for  the  ufe  of  a  fmall  poor 
family,  is  ii  inches  wide,  ii  inches  high,  and  15I 
inches  long ;  and  it  weighs  6  lb*  2  6z.  At  it» 
mouth  or  opening,  the  fheet  iron  is  turned  lxu:k  in 
fuch  a.  manner  as  to  form  a  rim,  half  ah  inch  wide, 
projecting  outwards;  which  rim  ferves  to  ftnengthen 
the  oven,  and  is  likewife  ufeful  in  fiidng  it  in  the 
brick-work. 

The  whole  oven  is  conftruCted  of  two  pieces  of 
fheet  iron,  of  unequal  dimenfions,  the  largeft  piece 
(which  is  about  }6i  inches  wide  by  45  inches  long) 
forming  the  top,  bottom,  and  two  fides  \  and  the 
fmalieft  (which  is  about  12  inches  fquare)  forming 
the  end.  Thefe  fheets  of  iron  are  united  by  feams 
without  rivet^f     One  fe^m  only  runs  through  the 
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oven  in  the  diredion  of  its  length,  and  that  is  fitu- 
ated  in  the  middle  of  the  upper  patt  of  it. 

A  good  workman  was  employed  juft  two  hours 
in  making  this  oven,  but  there  is  no  doubt  but  the 
work  might  be  done  in  a  (horter  time  by  a  man  ac- 
cuftomed  to  that  kind  of  manufafture,  efpecially  if 
the  proper  means  were  ufed  for  facilitating  and  ex- 
pediting the  labour. 

The  fheet  iron  ufed  in  the  conftruflion  of  this 
oven,— which  was  of  the  very  beft  quality, — coft 
34  s.  per  groT^  hundred  of  1 1 2  lb.  which  is  at  the 
rate  of  3 1  d.  and  t^  of  a  farthing  per  lb. — ^The 
quantity  ufed — 6  lb.  2  oz.  muft  therefore  have  cofl: 
IS.  loi  d.  and  ^^  part  of  a  farthing. 

If  now  we  allow  two  ounces  for  waftage,  this  will 
bring  the  quantity  neceffary  for  conftrufting  one  of 
thefe  ovens  to  6$  lb.  which  quantity,  at  the  rate 
above  mentioned,  would  coft  fomething  lefs  than 
IS.  1 1 d. ;  and  if  to  this  fum  we  add  1  s.  for  the 
making,  this  will  bring  the  prime  coft  of  the  oven 
to  2  s.  1 1  d. 

Let  us  allow  20  per  cent,  for  the  profit  of  the 
manufacturer,  and  ftill  the  price  of  the  oven  to 
buyers  will  be  only  3  s.  6d.  • 

In  order  to  afcertain  the  expence  of  fetting  one 
of  thefe  ovens  in  brick- work,  I  caufed  that  above 


*  The  oven  I  have  heredefcribed  was  made  by  Mr.  Summers,  iron- 
monger, of  New  Bond  (treet,  who,  before  I  acquainted  him  with  the 
above  computations,  offered  to  furniih  thefe  ovens  in  any  quantities  at 
4s.  a-piece.  This,  for  the  offer  of  a  manufaflurer,  X  thought  not 
unreafonable. 

defcribed 
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defcribed  to  be  put  up  in  the  middle  of  a  wide 
chimney  Fire-place  in  my  houfe  in  Brompton-Row  j 
j^nd  the  work  was  executed  with  as  much  care  and 
attention  as  was  necelTary,  in  order  to  render  it 
ftrong  and  durable.  In  doing  this  1 14  bricks  were 
ufed,  and  fomething  lefs  than  3  hods  of  mortar ; 
and  the  bricklayer  performed  the  job  in  3  hours 
and  I  o  minutes. 

Three  bricks  fet  edgewife  formed  the  grate  or 
bottom  of  the  Fire-place ;  the  middle  brick  being 
placed  vertically,  and  thofe  on  eafch  fide  of  it  in- 
clining a  little  inwards  above,  to  give  a  more  free 
paflage  to  the  falling  afhes. 

The  entrance  into  the  Fire-place  was  clofed  with 
a  Aiding  brick,  and  another  brick  ferved  as  a  re- 
gifter  to  the  afh-pit  door-way  ;  a  third  ferved  as  1 
damper  to  the  canal  that  carried  off  the  fmoke  into 
the  chimney ;  and  the  oven  itfelf  was  clofed  with  a 
twelve-inch  tile. 

The  expence  of  fetting  this  oven  was  eftimated 
a&  follows : 

'1 14  bricks,  at  3  s.  per  hundred  -  3     4 

^    3  bods  of  mortar,  at  4  d.       «  -  10 

I  twelve-inch  tile,  at  4d.       -  *  04 

Bricklayer's  labour       -        ».  -  16 


Total     6     2 
If  to  this  fum  we  add  the  amount  of  the 
ironmonger's  bill  for  the  oven 


]i  6 


The  whole  expence  will  turn  out       -        9    8 

The 


The  Hiafs  of  btick-Ti^ork  in  which  this  oven  is  fet 
IS  jaft  i  feet  t^ide,  1 9  ^  inches  deep,  meafured  from 
fVdnt  to  back,-^and  3  feet  3J:  inches  high,  tlie 
c^himney  Ffre-place  in  which  it  is  placed  is  3  feet 
Wde,  3  feet  3I  inches  high,  and  20  inches  deep. 

t(  the  oven  had  been  fet  in  one  corner  of  this 
Kre-pkce,  inflead  of  occupying  the  middle  of  it, 
near  one  quarter  of  the  bricks  that  were  ufed  might 
have  be'en  faved ;  but  if  in  building  a  new  chimney 
i  convenient  place  were  chofen  and  prepared  for 
It,  an  oven  of  this  kind  might  be  put  up  at  a  very 
fmall  expence  irldeed ;  perhaps  for  js.  or  3  s.  6d., 
which  would  reduce  the  coft  of  the  oveii,  when  fet, 
to  about  7  s.  or  7  s.  6d. 

*f  hough  the  bricklayer  was  abovd  3  hours  put- 
ting, up  this  oven,  yet,  as  it  was  the  firft  he  ever 
fet,  there  is  no  doubt  but  that  he  ws^s  confiderably 
longer  in  doing  the  work  on  that  account.  He 
thinks  he  could  put  up  another  in  two  hours,  and" 
J  am  of  the  fame  opinion. 

I  think  it  would  be  advifeable,  in  order  to  facili- 
tate (bowage  and  carriage  of  thefe  fmall  oveiL9,  aU 
ways  to  manufacture  them  in  nefts  of  ftMii*,  one 
within-  the  other,  even  when  they  are  d^figned  to 
be-  fold,  and  to  be  put  up  fingly ;  for  it  call  be 
of  no  great  importance  whether  they  be  a  quarter 
of  an  inch  or  half  an  inch  wider,  or  narrower ;  and 
it  will  ofteti  be  a  gfeat  convenience  to  be  able  tq 
pack  th'em  one  within  the  other,  efpecially  when 
tjiey  are  to  be  fcnt  to  any  confiderable  diftance. 

If 
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If  care  he  taken  in  making  them,  to  pteferye 
their  forms  and  dimenfions,  and  if  the  (earns  of 
the  metal  be  properly  beaten  down,  the  diflference 
in  the  fizes  of  two  ovens  that  will  fit  pn^  within 
the  other  need  not  be  very  confiderable,— But  I 
forget  that  I  am  writing  for  the  clevereft  and  moft 
experienced  workmen  upon  the  face  of  the  earth* 
to  whom  the  utility  of  thefe  contrivances  is  per- 
feftly  familiar,  and  whp,  without  waiting  for  my 
fuggeftions,  will  not  fail  to  put  them  all  in  prac- 
tice. 

Though  there  is  nothing  I  am  more  anxious  to 
avoid  than  tiring  my  reader  with  ufelefs  repetj* 
tions,  yet  I  cannot  help  mentioning  once  more  the 
great  importance  of  caufmg  the  fmoke  that  heats 
one  of  the  ovens  I  have  been  defcribing,  to  de* 
fcend  at  leaft  as  low  as  the  level  of  the  bottom  of 
the  oven,  after  it  has  paiTed  round  and  over  it, 
before  it  is  permitted  to  rife  up  freely  and  efcape 
by  the  chimney  into  the  atmofphere.  In  fetting 
the  oven,  and  forming  the  canal  for  carrying  ojf 
the  fmoke  from  the  oven  into  the  chimney,  this 
may  eafily  be  effefted  ;  and  if  it  be  done,  the  oven 
will  retain  its  heat  for  a  great  length  of  time 
even  after  the  fire  is  gone  out ; — but  if  it  be  not 
done,  the  fire  muft  conftantly  be  kept  up,  or  the 
oven  will  foon  be  cooled  by  the  cold  air  that  will 
not  fail  to  force  its  way  through  the  Fire-place  and 
up  the  chimney. 

From  the  rcfult  of  this  experiment  it  appears, 
that  an  oven  of  the  kind  recommended  is  very  far 

from 
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from  being  an  expenfive  article ;  and  there  Is  na 
doubt  but  that,  ^^th  a  little  care  in  the  manage- 
ment of  the  fire,  an  oven  of  this  fort  would  lalt' 
many  years  without  wanting  any  repairs.  It  is 
hardly  neceflary  for  me  to  add,  that  a  nefl:.  of  thefe 
fmall  ovens,  confiding  of  three  or  four,  put  up 
together,  and  heated  by  a  fingle  fire,  would  be 
'vety  ufeful  ia  the  kitchen  of  a  private  gentleman, 
and  indeed  of  every  large  family. 

If  nefts  of  fmall  ovens  (hould  come  into  ufe, 
(which  I  cannot  help  thinking  will  be  the  cafe,)  it 
would  be  beft,  as  well  for  convenience  in  carriage 
as  for  other  reafons,  to  make  thofe  which  belong 
to  the  fame.neft,  not  precifely  of  the  fame  dimen- 
fions,  but  vatying  in  fize  juft  fo  much  as  ihall  be 
neceffary,  in  order  that  they  may  be  packed  one 
within  the  other* 
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PREFACE- 


I  TOO  often  find  myfelf  in  fituations,  in  which  I 
feel  it  to  be  neceffary  to  make  apologies  for  de- 
lays and  irregularities  in  the  publication,  of  my 
writings.  This  Second  Part  of  my  Tenth  Effay 
was  announced  in  the  beginning  of  the  year  1 800  5 
and  it  ought  certainly  to  have  made  its  appear- 
ance long  ago ;  but  a  variety  of  circumftances  have' 
confpired  to  retard  its  publication. 

During  feveral  months,  almoft  the  whole  of  my 
time  was  taken  up  with  the  bufinefs  of  the  Ro  Y  al 
Institution  ;  and  thofe  who  are  acquainted  with 
the  nature  and  objefts  of  that  noble  eftablifh- 
ment,  will,  no  doubt,  think  that  I  judged  wifely, 
in  preferring  its  interefts  to  every  other  concern. 
For  my  own  part,  I  certainly  confider  it  as  being 
by  far  the  moft  ufefijl,  and  confequently  the  moft 
important  undertaking  in  which  I  was  ever  en^ 
gaged,  and  of  courfe  I  feel  deeply  interefted  in 
its  Tuccefs.  The  diftinguifhe^  patronage,  and  li* 
bcral  fupport,  it  has  already  received,  afford  good 
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ground  to  hope  that  it  will  continue  to  profpcr, 
and  be  a  tailing  monument  of  the  liberality  and 
enterprizing  fpirit  of  an  enlightened  nation. 

It  is  certainly  a  proud  circumftance  for  thi§ 
country,  that,  in  times,  like  the  prefent,  and  under 
the  accumulated  preffure  of  a  long  and  expenfive 
war,  individuals  generoufly  came  forward,  and  fub- 
fcribcd,  in  a  very  (hort  time,  no  lefs  a  fum  than 
thirty  thou/and  pounds  Jlerling,  for  the  noble  pur- 

pofe    of  "  DIFFUSING    THE    KNOWLEDGE    AND 
^*    FACILITATING    THE    GENERAL    INTRODUC-^ 
**    TION    OF    NEW     ANP     USEFUL     INVENTIONS 
"    AND   IMPROVEMENTS." 

In  the  repqfitory  oi  this  neW  eftabliftiment,  will 
be  found.  Specimens  of  all  the  Mechanical  Im- 
provements  whiqh  I  have  ventured  to  recommend 

•  *  *  *  • 

to  the  Public  in  my  Effays. 
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CHAP.  IV. 


An  Account  of  a  hew  Contrivance  for  roafling  meat,, — 
Circumftance  which  gave  rife  to  this  invention. — 
Means  ufed  for  introducing  it  into  common  ufe. — 
Lifi  oftradefmen  who  matiufadure  Roajiers. — Num^ 
ber  of  them  that  have  already  been  fold. — Defcrip- 
tion  of  the  Roajier. — Explanation  of  its  aSiion. — 
Reafons  why  meat  roajied  in  this  machine  is  better 
iafied  and  more  wholefome  than  when  foajled  on  a 
fpit. — //  is  not  only  better  tafied^  but  alfo  more 
in  quantity  when  cooked. — Directions  for  fetting 
Roajlers  in  brick-work. — Dire£lions  for  the  manage- 
ment of  a  Roajier. — Mifcellaneous  obfervations  re- 
fpeSiing  Roajiers  and  ovens. 

4 

THERE  is  no  procefs  of  cookery  more  trouble- 
fome  to  the  cook,  or  attended  with  a  greater 
lArafte  of  fuel,  thaii  roafting  meat  before  an  open 
fire. 

Having  had  occafion,  feveral  years  ago,  to  fit  up 
a  large  kitchen  (that  belonging  to  the  Military 
Academy  at  Munich.)  in  which  it  was  neceflary 
to  make  arrangements  for  roafting  meat  every  day 
for  near  200  perfons,  I  was  led  to  confider  this 
fubjedt  with  fome  attention ;  and  I  availed  my- 
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fcif  of  the  opportunity  which  then  offered,  to 
make  a  number-  of  interefting  experiments  ;  from 
the  refults  of  which,  I  wjis  enabled  to  conftruft  a 
machine  for  Roafting,  which  upon  trial  was  found 
to  anfwer  fo  well,  that  I  thought  it  deferving  of 
being  made  known  to  the  Public :  accordingly, 
during  the  vifit  I  made  to  this  country  in  the 
years  1795  and  1796,  I  caufed'  two  of  thefc 
Roafters  to  be  conftrufted  in  London — one,  at  the 
houfe  then  occupied  by  the  Board  of  Agricul- 
ture, and  the  other,  at  the  Foundling  Hospital  ; 
and  a  third  was  put  up,  under  my  diredlion,  in 
Dublin,  at  th'e  houfe  of  the  Dublin  Society. 

All  thefe  were  found  to  anfwer  very  well,  and  they 
were  often  imitated ;  but  I  had  the  mortification  to 
find,  on  my  return  to  England  in  the  year  1798, 
that  fome  miflakes  had  been  made  in  the  con- 
flru6tion,  and  many  in  the  management  of  them. 
Their  fire-places  had  almoft  univerfally  been  made 
three  or  four  times  as  large  as  they  ought  to  have 
been ;  as,  neither  the  cooks,  nor  the  bricklayers 
who  were  employed  in  fetting  them,  could  be  per- 
fuaded  that  it  was  poffible  that  any  thing  could  be 
fufficiently  roafted  with  a  fire,  which  to  them  ap- 
peared to  be  ridiculoujlv  fmall\  and  the  large 
quantities  of  fuel  which  was  introduced  into  thefe 
capacious  fire-places,  not  only  deftroyed  the  ma- 
chinery yery  foon,  but,  what  was  ftill  more  fatal 
to  the  reputation  of  the  contrivance,  rendered  it 
impoffible  for  the  meat  to  be  well  roafted. 

When  meat,  furrounded  by  air,  is  e:^pofed  to 

the 
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thd  adion  of  very  intenfe  heat,  its  fUrface  is  foon 
fcorched  and  dried ;  which,  preventing  the  meat 
from  peneti-ating  freely  to  the  center  of  the  piece, 
the  meat  cannot  poffibly  be  equally  roafted 
throughout. 

Thefe  miftakes  could  not  fail  to  difcredit  th^ 
invention*  and  retard  its  introduction  into  general 
ufe  ;  but,  being  cpnvinced,  by  long  experience,  o^ 
the  utility  of  the  contrivance,  as  well  as  by  th^ 
unanimous  opinion^  in  its  favour,  of  all  thofe  who 
had  given  it  a  fair  trial,  I  was  refolved  to  perfift  in 
my  endeavours  to  make  it  known,  amd,  if  poffible^ 
to  bring  it  into  ufe  in  this  country.  The  Roafter* 
in  the.  kitchen  of  the  Military  Academy  at  Mu- 
nich, had  bcfen  in  daily  ufe  more  than  eight  years) 
and  many  others  in  imitation  df  it,  which  had  been 
put  up  in  private  families  in  Bavaria,  and  othei? 
parts  of  Germany,  and  in  Switzerland,  had  been 
found  to  anfwer  perfedly  well ;  and  as  that  in  the 
kitchen  of  the  Foundling  Hofpital,  ifo  London^ 
had  likewife,  during  the  experience  of  two  years, 
been  found  to  perform,  to  the  entire  fatisfaftion  ot 
thofe  who  have  the  diredlion  of  that  noble  Infti-*- 
tution,  I  was  juftified  in  concluding,  that,  where^ 
ever  the  experiment  had  failed,  it  muft  have  been 
owing  to  mifmanagement.  And  I  was  the  more 
anxious  to  get  this  contrivance  brought  into  ge* 
ijieral  ufe,  as  I  was  perfeftly  convinced,  that  meat 
roafted  by  this  new  procefs,  is  not  merely  as  good, 
but  decidedly  better y  that  is  to  fay,  more  delicate 
aiore  juicy,  more  favory,  and  higher  flavoured,  than 
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when  roafted  in  the  common  way— on  a  fpit,  bc- 
ibre  an  open  fire. 

A  real  improvement  in  the  art  of  cookery,  which 
unites  the  advantage  of  economy  with  wholefomc- 
nefs,  and  an  increafe  of  enjoyment  in  eating,  ap- 
peared to  me  to  be  very  interefting ;  and  I  attended 
to  the  fubjeft  with  all  that  zeal  and  perfevcrancc 
which  a  convidion  of  its  importance  naturally 
infpired. 

On  my  return  to  this  country,  in  the  autumn  of 
the  year  1798,  one  of  the  firft  things  I  undertook 
in  the  profecution  of  my  favourite  purfuit,  was  to 
engage  an  ingenious  tradefman,  who  lives  in  a  part 
of  the  town  which  is  much  frequented  (Mr.  Sum- 
mers, ironmonger,  of  New  Bond-flreet)  to  put  up  a 
Roafter  in  his  own  kitchen ;— to  inftrudt  his  cook 
in  the  management  of  it  j — to  make  daily  ufe  of  it ; 
to  (hew  it  in  adtual  ufe  to  his  cuftomers,  and  others 
who  might  defire  to  fee  it ;  and  alfo  to  allow  other 
cooks  to  be  prefent,  and  affifl  when  meat  was 
roafted  in  it^  in  order  to  their  being  convinced  of 
its  utility,  and  taught  how  to  manage  it.  I  like- 
wife  prevailed  on  him  to  engage  an  intelligent 
bricklayer  in  his  fervice,  who  would  fubmit  to  be 
taught  to  fet  Roafters  properly  5  and  who  would 
follow,  without  deviation^  the  diredlions  he  IhoulcJ 
receive.  All  thefe  arrangements  were  carried  into 
execution  in  the  beginning  of  the  year  1799 ;  and 
fince  that  time  Mr.  Summers  has  fold,  and  put  up^ 
no  lefs  than  a6o  Roafters,  all  of  which  have  been 
found  to  anfwer  perfectly  well  s  and  although  he 
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«mploy$  a  great  many  hands  in  the  manufafture  of 
this  new  article,  he  -is  not  able  to  fatisfy  all  the 
demands  of  his  numerous  cuftomers. 

Many  of  thefe  Roafters  have  been  put  up  in  the 
houfes  of  perfons  of  the  higheft  rank  and  difti no- 
tion; others  in  the  kitchens  of  artificers  and  tradef- 
men;  and  others,  again,  in  fchools,  taverns,  and 
other  houfes  of  public  refort;  and  in  all  thefe  dif- 
ferent fituations,  the  ufe  of  them  has  been  found  to 
be  economical,  and  advantageous  in  all  refpeds* 

Several  other  tradefmen  in  London  have  alfa 
been  engaged  in  the  manufacture  of  Roafters.  Mr. 
Hopkins,  of  Greek-ftreet,  Soho,  ironmonger  to  the 
King,  niade  that  which  is  at  the  Foundling  hof- 
pital,  likewife  that  which  was  put  up  in  the  houfc 
formerly  occupied  by  the  Board  of  Agriculture; — 
and  he  informs  me,  that  he  has  fold  above  200 
others,  which  have  been  put  up  in  the  kitchens  of 
various  hofpitals  and  private  families,  in  the  capi- 
tal, and  in  different  parts  of  the  country, 

Meffrs.  Moffat  and  Co.  of  Great  Queen-ftreet,, 
Lincoln's-Inn  Fields,  and  Mr.  Feetham,  of  Ox- 
ford-ftreet ;  as  alfo  Mr.  Gregory,  Mr.  Spotfwood, 
Mr.  Hanan,  and  Mr.  Briadwood,  in  Edinburgh  ; 
have  engaged  in  the  manufafture  of  them.  Other 
tradefmen,  no  doubt,  with  whofe  names  I  am  not 
acquainted,  have  manufactured  them ;  and  as  there 
is  no  difficulty  whatever  in  their  conftruftion,  and 
as  all  perfons  are  at  full  liberty  to  manufacture  and 
fell  them,  I  hope  foon  to  fee  thefe  Roafters  become 

a  common  article  of  trade. 

I  have 


104  Q^  Kitchen  Fire-places. 

I  have  done  all  that  was  in  my  power  to  improve 
and  to  bring  them  fonvard  into  notice;  and  all  my 
willies  refpefting  them  will  be  accomplifhed,  if 
they  fliould  be  found  to  be  ufeful;  and  if  the 
public  is  furnifiied  with  them  at  reafonable 
prices. 

Several  Roafters,  conftrufted  by  different  work- 
men, may  be  feen,  fome  of  them  fet  in  brick-work, 
^nd  others  not,  at  the  Repofitory  of  the  Royal 
Inftitution. 

.  I  have  delayed  thus  long  to  publifh  a  defcription 
pf  this  contrivance,  in  order  that  its  ufefulnefs 
might  previoufly  be  eftablidied  by  experience; 
and  alfo,  that  I  might  be  able,  with  the  defcription, 
to  give  notice  to  the  public  where  the  thing  de* 
fcribed  might  be  feen.  I  was  likewife  defirous  of 
being  able  at  the  fame  time,  to  point  out  feveral 
places  where  the  article  might  be  had. 

Thefe  objefts  having  been  fully  accompliflied,  I 
Ihall  now  proceed  by  giving 

jin  Account  ^  /^^  Roaster,  and  of  the  Prin^ 
ciples  on  which  it  is  conJlruEted. 

When  I  firft  fet  about  to  contrive  this  machine, 
meditating  on  the  nature  of  the  mechanical  and 
chemical  operations  that  take  place  in  the  culinary 
I^rocefs  in  queftion,  it  appeared  to  me  that  there 
could  not  pofTibly  be  any  thing  more  neceflary  to 
the  roafting  of  meat  than  heat^  in  certain  degrees 
of  incenfity,  accompanied  by   certain  degrees,  of 
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drynefs ;  and  I  thought,  if  matters  could  be  fo  ar- 
ranged, by  means  of  fimple  mechanical  con- 
trivances, that  the  cook  (hould  be  enabled,  not 
only  to  regulate  the  degrees  of  heat  at  pleafurc,  but 
alfo  to  combine  any  given  degree  of  keat  with  any 
degree  oimoifture^  or  of  drynefs  required  ;  this  would 
unqueftionably  put  it  in  his  power  to  perform 
every  procefs  of  roafting  in  the  higheft  poffible 
perfedion. 

The  means  I  ufed  for  attaining  thefe  ends,  will 
appear  by  the  following  defcription  of  the  ma- 
chinery I  caufed  to  be  conftruded  for  that  pur- 
pofe. 

The  moft  eflential  part  of  this  machinery  which 
I  (hall  call  the  body  of  the  Roafter  (fee  fig.  14.) 
is  an  hollow  cylinder  of  (heet-iron,  which,  for  a 
Roafter  of  a  moderate  fize,  may  be  made  about 
18  inches  in  diameter,  and  24  inches  long;  clofcd 
at  one  end,  and  fet  in  an  horizontal  potition  in  a 
mafs  of  brick-work,  in  fuch  a  manner  that  the 
flame  of  a  fmall  fire,  which  is  made  in  a  clofed 
fire-place  diredly  under  it,  may  play  all  round  it, 
and  heat  it  equally  and  expeditioufly.  The  open 
end  of  this  cylinder^  which  (hould  be  even  with 
the  front  of  the  brick-work  in  which  it  is  fet,  is 
clofed  either  with  a  double  door  of  (lieet-iron,  or 
with  a  (ingle  door  of  (lieet-iron  covered  on  the 
outfide  with  a  pannel  of  wood ;  and  in  the  cylin- 
der there  is  an  horizontal  (helf,  made  of  a  flat 
plate  of  (heet-iron,  which  is  fupported  on  ledges 
rivetted  to  the  infide  of  the  cylinder,  Cn  each  fide 
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ti  it.  This  (helf  is  fituatcd  about  three  inches 
below  the  center  or  level  of  the  axis  of  the  body 
of  the  Roafter,  and  it  ferves  as  a  fupport  for  a 
dripping-pan,  in  which,  or  rather  wer  which  thei 
meat  to  be  roafted  is  placed. 

This  dripping-pan,  which  is  rilade  of  fheet-  , 
iron,  is  about  two  inches  deep,  i6  inches  wide 
above,  15}  inches  in  width  below,  and  22  inches 
long;  and  it  is  placed^ on  four  ftiort  feet;  or  what 
is  better,  on  two  long  Aiders^  bent  upwards  at 
their  two  ejitremities,  ahd  fattened  to  the  ends 
ti  the  dripping-pan,  forming,  together  with  the 
dripping-pan,  a  kind  of  fledge ;  the  bottom  of  the 
dripping-pan  being  raifed  by  thefe  me^ns  about  an 
inch  above  the  horizontal  fhelf  on  which  it  is  fup- 
ported. 

In  order  that  the  drippifig-^pan  on  being  pulhed 
into  or  drawn  out  of  the  RoaJfter  may  be  made  to 
preferve  its  direftion,  two  ftrait  grooves  are  made 
in  the  flielf  on  which  it  is  fupported,  which,  re-^ 
ceiving  the  Aiders  of  the  dripping-pan,  prevent  it 
from  flipping  about  from  fide  to  fide,  and  ftriking 
againft  the  fides  of  the  Roafter.  The  front  end^ 
of  thefe  grooves  are  feen  in  figure  14,  as  are  alf6 
the  front  ends  of  the  Aiders  of  the  dripping-pan, 
and  one  of  its  handles. 

In  the  dripping-pan,  a  gridiron  (feen  irl  fi'g.  14.) 
is  placed,  the  horizontal  bars  of  which  are  on  a 
level  with  the  fides  or  brim  of  tire  dripping-panV 
and  on  this  gridiron  the  meat  to  be  roafted  is  laid  ; 
care  being  taken  that  there  be  always  a  fufiicient 
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quantity  of  water  in  the  dripping-pan  to  cover  the 
whole  of  its  bottom  to  the  height  of  at  lead  half 
or  three  quarters  of  an  inch. 

This  water  is  effential  to  the  fuccefs  of  the  pro? 
cefs  of  roafting :  it  is  deigned  for  receiving  the 
drippings  from  the  meat,  and  preventing  their 
falling  on  the  heated  bottom  of  the  dripping-pan, 
wher?  they  would  be  evaporated,  and  thSif;  oily 
parts  burnt  or  vol^tilii^ed,  filling  the  Roafter  with 
ill-fcented  vapours  which  would  fpoil  the  meat,  by 
giving  it  a  difagreeable  tafte  and  fmell. 

It  was  with  a  view  more  effedtually  to  defend 
the  bottom  of  the  dripping-pan  from  the  fire,  and 
preyent  as  much  as  ppflible  the  evaporation  of  the 
water  it  contains,  that  the  dripping-pan  was  raifecl 
pn  feet  or  Aiders,  inftead  of  being  merely  fet  down 
on  its  bottom  on  the  (helf  which  fupports  it  in 
the  Roafter. 

A  late  improvement  has  been  made  in  the  arrange-? 
ment  of  thedripping-:pan,byan  ingenious  workman^ 
at  Norwich,  Mr.  Froft,  ^yho  has  been  employed  in 
putting  up  Roafters  in  that  part  of  the  country  ^ 
an  invention  which  I  think  will,  in  many  cafes, 
if  not  in  all,  be  found  very  ufeful.  Having  put 
a  certain  quantity  of  water  into  the  principal  drip-i 
ping-pan,  which  is  conftruded  of  fheet-iron,  he 
places  a  fecond,  (hallower,  made  of  tin,  and 
ilanding  on  four  (hort  feet,  into  the  firft,  and  then 
places  the  gridiron  which  is  to  fupport  the  meat 
in  this  fecond  dripping  pan.  As  the  water  in  the 
firft  keeps  the  fecond  cool,  there  is  no  neceflity 

for 
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for  putting  water  into  this ;  and  the  drippings  of 
the  meat  may,  without  danger,  be  fuffered  to  fall 
into  it,  and  to  remain  there  unmixed  with  water. 
When  Yorkftiire  puddings,  or  potatoes,  are  cooked 
under  roafting  meat,  this  arrangement  will  be 
found  very  convenient. 

In  conftrufting  the  dripping-pans,  and  fitting 
them  to  each  other,  care  muft  be  taken  that  the 
fecond  do  not  touch  the  firft,  except  by  the  ends 
of  its  feet ;  and  efpecially  that  the  bottom  of  the 
fecond  (which  may  be  madedilhing)  do  not  toucH 
the  bottom  of  the  firft.  The  lengths  and  widths 
of  the  two  dripping-pans  above,  or  at  their  brims, 
may  be  equal,  and  the  brim  of  the  fecond  may 
ftand  about  half  an  inch  above  the  level  of  the 
brim  of  the  firft.  The  horizontal  level  of  the 
upper  furface  of  the  gridiron  (hould  not  be  lower 
than  the  level  of  the  brim  of  the  fecond  dripping- 
pan;  and  the  meat  (bould  be  fo  placed  on  the 
gridiron  that  the  drippings  from  it  cannot  fail  to 
fall  into  the  dripping-pan,  and  never  upon  the  hot 
bottom  or  fides  of  the  Roaften 

To  carry  off  the  fteam  which  arifes  from  the 
water  in  the  dripping-pan,  and  that  which  efcapea 
from  the  meat  in  roafting,  there  is  a  fteam-tube 
belonging  to  the  Roafter,  which  is  fituated  at  the 
tipper  part  of  the  Roafter,  commonly  a  little  on 
one  fide,  and  near  the  front  of  it,  to  which  tube 
there  is  a  damper,  which  is  fo  contrived  as  to  be 
eafily  regulated  without  opening  the  door  of  the 
4  Roafter. 
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Roafter.  This  fteam-tube  is  diftindly  feen  in  figi^rd 
14 ;  and  the  end  of  the  handle  by  which  its  damper 
13  moved,  may  be  feen  in  figure  15, 

The  heat  of  the  Roafter  is  regulated  at  pleafure,' 
and  to  the  greateft  nicety,  by  means  of  the  re- 
gifter  in  the  a(h-pit  door  of  its  fire-place  (repre- 
fented  in  figure  15.)  and  by  the  damper  in  the 
canal,  by  which  the  fmoke  goes  off  into  the  chim- 
ney; which  damper  is  not  reprefented  in  any  of  the 
figures. 

The  drynefs  in  the  Roafter  is  regulated  by  the 
damper  of  the  fteam-tube,  and  alfo  by  means  of 
a  very  effential  part  of  the  apparatus — the  hlow^ 
pipes — which  ftill  remain  to  be  defcribed.  They 
are  diftinftly  reprefented  in  the  figures  14,  15, 
arid  16. 

Thefe  blow-pipes,  which  lie  immediately  under 
the  Roafter,  are  two  tubes  of  iron,  about  2| 
inches  in  diameter,  and  23  inches  long,  or  about 
one  inch  (horter  than  the  Roafter;  which  tubes, 
by  means  of  elbows  at  their  farther  ends,  are  firmly 
fixed  to  the  bottom  of  the  Roafter,  and  commu- 
nicate with  the  infide  of  it.  The  hither  ends  of 
thefe  tubes  come  through  the  brick- work,  and  are 
feen  in  front  of  the  Roafter,  being  even  with  iti 
face. 

Thefe  blow-pipes  have  ftoppers,  by  which  they 
are  accurately  clofed  ;  but  wl>en  the  meat  is  to  be 
hrownedy  thefe  ftoppers  are  removed,  or  drawn  out 
a  little,  and  the  damper  in  the  fteam-tube  of  the 
Itoafter  being  at  the  fame  time  opened,  a  ftrong 

current 
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current  of  hot  air  preffes  in  through  the  tubes  into 
the  Roafler,  and  through  the  Roafler  into  and 
through  the  fteam-tube,  carrying  and  driving  away 
all  the  moift  air  and  vapour  out  of  the  Roafter. 

As  thefe  blow-pipes  are  lituated  immediately 
below  the  Roafter,  and  juft  over  the  fire,  and  are 
furrounded  on  every  fide  by  the  flame  of  the  burn- 
ing fuel  (fee  figure  i6.)  they  are  muchexpofed  to 
the  heat ;  and  when  the  fire  is  made  to  burn  briik- 
ly,  which  (hould  always  be  done  when  the  meat 
is  to  be  browned,  they  will  be  heated  red-hot, 
confequently  the  air  which  paffes  through  them 
into  the  Roafter ,  will  be  much  heated ;  and  this 
JiQt  wind  which  blows  over  the  ineat,  will  fuddenly 
heat  and  dry  its  furface  in  every  part,  and  give  it 
that  appearance  and  tafte  which  are  peculiar  tq. 
meat  that  is  well  roafted. 

When  thefe  Roafters  wer^  firft  propofed,  and 
before  their  merit  was  eftablilhed,  many  doubts, 
were  entertained  refpefting  the  tafte  of  the  food 
prepg^red  in  them.  As  the  mea^t  was  ftiut  up  in  a 
confined  fpace,  which  has  much  the  appearance  of 
an  oven,  it  was  natural  enough  to  fu^fpeft  that  it 
would  be  rather  baked  than  roafted ;  but  all  thofe 
who  have  tried  the  experiment  have  found  that 
this  is  by  no  means  the  cafe.  The  meat  is  roafted^ 
a^nd  not  baked -^  and  however  bold  the  aflertion 
may  appear,  I  will  venture  to  affirm,  that  meat  of 
every  kind,  without  any  exception,  roafted  in  a 
jfoafter,  is  better  tafted — higher  Jlavoured — and  muck 
7  tnore^ 
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mote  juicy  and  delicate^  than  when  roafted  on  a  Ipit 
before  an  open  fire. 

I  (hould  not  have  dared  to  have  publilhed  this 
opinion  four  years  ago  i  but  I  can  with  fafety  do 
it  now,  for  I  can  appeal  for  a  confirmation  of  the 
faft  to  the  refults  of  a  number  of  decifive  expe-* 
riments,  lately  made  in  this  metropolis,  and  by  the 
moft  competent  judges. 

Among  many  others  who,  during  the  lafl:  year, 
have  caufed  Roafters  to  be  put  up  in  their 
kitchens,  I  could  mention  one  perfon  in  particu- 
lar, a  nobleman,  diftinguiflied  as  much  by  his  in* 
genuity  and  indefatigable  zeal  in  promoting  ufeful 
improvements,  as  by  his  urbanity  and  his  know-* 
ledge  in  the  art  of  refined  cookery ;  who  had  two 
Roafters  put  in  his  houfe  in  town,  and  who  in- 
forms me,  that  he  has  frequently  invited  company  to 
dine  with  him  fince  his  Roafters  have  been  in  ufe> 
and  that  the  difhes  prepared  in  them  have  never 
failed  to  meet  with  marked  approbation. 

In  enumerating  the  excellencies  of  this  new 
implement  of  cookery,  there  is  one  of  indifputable 
importance,  which  ought  not  to  be  omitted. 
When  meat  is  roafted  in  this  machine,  its  quan- 
tity ^  determined  by  weight,  is  confiderably  greater 
than  if  it  were  roafted  upon  a  fpit  before  a  fire. 
To  afcertain  this  faft,  two  legs  of  mutton,  taken 
from  the  fame  carcafe,  and  made  perfectly  equal  in 
weight  before  they  were  cooked,  were  roafted  on 
the  fame  day,  the  one  in  a  Roafter,  the  other  on  a 
fpit  before  the  fire  j  and  to  prevent  all  deception, 
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the  perfons  employed  in  roafting  them  were  not 
informed  of  the  principal  defign  of  the  exp(e- 
riment.  When  thefe  pieces  of  roafled  meat  came 
from  the  fire,  they  were  carefully  weighed ;  when  \t 
appeared,  that  the  piece  which  had  been  roafted  in 
the  Roafter  was  heavier  than  the  other,  by  a  dif- 
ference which  was  equals  to  fix  per  Cent,  or  fix 
pounds  in  an  hundred.  But  this  even  is  not  all ; 
nor  is  it  indeed  the  moft  important  refult  of  the 
experiment.  Thefe  two  legs  of  mutton  were  brought 
upon  table  at  the  fame  time,  and  a  large  and  per* 
feftly  unprejudiced  company  was  affembled  to  eat 
them.  They  were  )50th  declared  to  be  very  good  ; 
but  a  decided  preference  was  unanimoully  given 
to  that  which  had  been  roafted  in  the  Roafter,  it 
was  much  more  juicy,  and  was  thought  better 
tafted.  They  were  both  fairly  eaten  up;  nothing 
remaining  of  either  of  them  that  was  eatable.  Their 
fragments,  which  had  been  carefully  preferved, 
being  now  coUeded  and  placed  in  their  feparate 
difhes  J  it  was  a  camparijon  of  thefe  fragments  which 
afforded  the  moft  ftriking  proof  of  the  relative 
merit  of  thefe  two  methods  of  roafting  meat,  in 
jefpeft  to  the  economy  of  food.  Of  the  leg  of 
mutton  which  had  been  roafted  in  the  Roafter, 
hardly  any  thing  vifible  remained  except  the  bare 
bone ;  while  a  confiderable  heap  was  formed  of 
fcraps  not  eatable,  which  remained  of  that  roafted 
on  a  fpit. 

I  belieye  I  may  venture  to  fay,  that  the  refult 
pf  this  experiment  is  deferving  of  the  moft  ferious 
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attention,  efpecially  in  this  country,  where  fo  miich 
roafted  meat  is  eaten,  and  where  the  economy  of 
food  is  every  day  growing  to  be  more  and  more  ail 
objeft  of  pubUc  concern. 

I  could  mention  feveral  other  experiments  fimilar 
to  that  juft  defcribed,  which  have  been  made,  and 
with  fimilar  refultsj  but  it  would  be  fuperfluous 
to  bring  many  examples  to  afcertain  a  faft,  which 
is  fo  well  eftablilhed  by  one. 

There  is  one  peculiarity  more,  refpefting  meat 
roafted  in  a  Roafter,  which  I  muft  mention ;  that  is, 
the  uncommon  delicacy  of  the  tafte  of  the  fat  ofc 
the  meat  fo  roafted,  efpecially  when  it  has  been 
done  by  a  very  flow  fire.  When  good  mutton  is 
roafted  in  this  manner,  its  fat  is  exquifitely  fweet 
and  well  tafted ;  and  when  eaten  with  currant  jelly, 
can  hardly  be  diftinguiftied  from  the  fat  of  the 
very  beft  venifon*  The  fat  parts  of  other  kinds 
of  meat  are  alfo  uncommonly  delicate  when  pre- 
pared in  this  manner ;  and  there  is  reafon  to  think 
that  they  are  much  lefs  unwholefome  than  wheii 
they  are  roafted  before  an  open  fire. 

The  heat  which  is  generated  by  the  rays  which 
proceed  from  burning  fuel,  is  frequently  moft  in- 
tenfe ;  and  hence  it  is  that  the  furface  of  a  piec6' 
of  meat  that  is  roafted  on.  a  fpit,  is  often  quite 
burnt,  and  rendered  not  only  hard  and  ill^tafted, 
but  very  unwholefome.  The  fat  of  venifon  is  not 
thought  to  be  unwholefome  ;  but  in  roafting  ve- 
nifon, care  is  taken  by  covering  it,  to  prevent  the 
rays  from  the  fire  from  burning  it.     In  the  Roaft- 


\  z  mg 


rf 4.  Of  iSkcien  Fire-places, 

wig  machine^  the  bad  cffcSts  of  thefe  direct  raf5 
are  always  prevented  by  the  fides  of  the  Roafter, 
ivbtch  intercepts  them,  and  protefts  the  fur&ce  of 
the  meat  from  the  exceflive  violence  of  their  ac- 
tion ;  and  even,  when  at  the  end  of  the  procefs  of 
roafting,  the  intenlity  of  the  heat  in  the  Roafte): 
is  fo  fer  increafed  as  to  brown  the  furface  of  the 
meat,  yet  this  heat  being  communicated  through 
the  medium  of  a  heated  fluid  (air)  is  much  more 
moderate  and  uniform  and  cettain  in  its  eff6d:s» 
than  dired  rays  which  proceed  from  burning  fuel» 
.or  from  bodies  heated  to  a  (late  of  incandefcence* 


DireSlioHs for  setting  Ro afters. 

Thpre  are  two  points,  to  which  attention  muft 
be  paid  by  bricklayers  in  setting  thefe  Roafters; 
otherwife  they  wiH  not  be  found  to  anfwer.  Their 
fire-places  muft  be  made  extremely  fmall ;  and  pro- 
vifion  muft  be  made  for  cleaning  out  their  flues 
from  time  to  time  when  they  become  obftruded 
with  foot. 

When  I  firft  introduced  thefe  Roafters  into  this 
country  five  years  ago,  I  was  not  fully  aware  of  the 
irrefiftible  propenfity  to  make  too  great  fires  en  all 
occafions,  which  thofe  people  have  who  inhabit 
kitchens  ;  but  fad  experience  has  fince  taught  me, 
that  nothing  ftiort  of  rendering  it  abfolutely  im- 
poffible  to  deftroy  my  Roaftere  by  fire,  will  prevent 
their  being  fo  deftr<^ed.    The  knowledge  of  this 
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fad:  has  pot  me  on  my  guards  and  1  now  take  ef- 
fectual meafures  for  preventing  tl^is  evil.  I  canie 
the  fire-places  of  Roafters  to  be  made  very  fmail^ 

^xxA  dire(5t  them  to  be  iitaated  at  a^  eonfiderable 

< 

diftancc  below  the  bottom  of  «he  Roafter. 

For  a  Roafler  which  is  1 8  inches  wide,  and  14 
inches  long^  the  fire-place  jflbould  not  be  more  than 
ieven  inches  wide  and  nine  inches  long ;  and  the 
fide  walls  of  the  fire-place  fliould  l^e  quite  vertical 
to  the  height  of  fix  or  fcven  inches.  Small  as  this 
fire-place  may  appear  to  be,  it  will  contain  quite 
coals  enough  to  heat  the  Roafter,  and  many  more 
than  will  be  found  neceffary  for  keeping  it  hot  when 
heated.  The  fadt  is,  that  the  quantity  of  fuel  re- 
quired to  roaft  meat  in  this  way,  is  almoft  incre- 
dibly fmall.  By  experiments,  made  with  great  care 
at  the  Foundling  Hofpital,  it  appeared  to  be  only 
about  onejixtemk  part  of  the  quantity  which  would 
^e  required  to  roaft  the  fame  quantity  of  meat  vot 
the  common  way  before  an  open  fire.  But  it  is 
not  merely  to  fave  fuel  that  I  recommend  the  fire- 
places to  be  made  very  fmall  j-^^it  is  to  prevent  the 
Roafters  from  being  wantonly  deftroyed,  the  meat 
fpoiled,  and  a  ufeful  invention  difcredited. 

With  regard  to  the  provifion  which  ought  to  be 
made,  in  the  fetting  of  ^  Roafter,  for  pccafionally 
cleaning  out  its  flues,  this  muft  be  done  by  leaving 
proper  openings  (about  four  or  five  inches  fquartf 
for  inftance)  in  the  brick-^work,  to  introduce  % 
brufli,  like  a  bottle-brufh,  with  a  long  handle  j 
jyhieh  openings  may  be  clofed  with  ftoppers  or  fit 
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pieces  of  brick,  or  of  ftone,  and  the  joinings  made 
good  with  a  little  mpill  clay,  To  render  thefc 
ftoppers  more  confpicuous,  they  may  each  be  fur- 
nifhed  with  a  fmall  iron  ring  or  knob,  which  will 
iikewife  be  ufeful  as  an  handle  jn  removing  them, 
^nd  replacing  them. 

In  the  figures  of  15  and  16,  afimplc  contrivance 
may  be  feen,  reprefented,  by  ipeans  of  which  the 
foot  which  is  apt  to  colled:  about  the  top  of  a 
Roafter,  may  be  removed  with  very  little  trouble 
^s  oftein  as  it  fhall  be  found  neceffary,  without 
injuring  the  brick-work,  or  deranging  any  part  of 
the  machinery.  By  means  of  an  oblong  fquare 
frame,  conftrufted  of  (heet  iron,  and  faftened  to 
the  top  of  the  Roafter  by  rivets,  a  door-way  is 
opened  into  the  void  fpace  left  for  the  flame  and 
fmoke  between  the  out  fide  of  the  Roafter,  and  the 
hollow  arch  or  vault  in  which  it  is  placed;  and  by 
introducing  a  brufti  with  a  flexible  handle  through 
this  door-w^y,  the  foot  adhering  to  the  outfide  of 
the  top  of  the  Roafter,  and  to  the  furface  of  the 
brick-work  furrounding  it,  may  be  detached  and 
j^jiade  to  fall  back  into  the  fire-place,  from  whence 
it  may  be  removed  with  a  ftiovel.  The  fides  of 
the  Roafter  may  be  cleaned  by  introducing  a 
brufli  through  the  door-way  of  the  fire-place. 

The  door-way  at  the  top  of  the  Roafter  may  be 
elofed  either  by  a  ftopper  made  of  fliect  iron,  or  by 
^  fit  piece  of  ftone  or  brick,  furniflied  with  a  ring 
or  knob,  to  ferve  as  a  handle  to  it. 

Ir  coke  be  byrnt  under  thcfe  Roafters,  infteacj 
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of  coal  (which,  as  they  will  not  be  more  expenfive 
fuel,  and  as  they  burn  longer,  and  give  ^  more  equal 
heat,  I  would  ftrongly  recommend)  the  flues  will 
feldom  if  ever  require  to  be  cleaned  out,  I  burn 
nothing  but  coke  and  a  few  pieces  of  wood,  in  the 
clofed  fire-places  of  my  own  kitchen;  and  for  my 
open  chimney  fires,  I  ufe  a  mixture  of  coke  and 
coals,  which  makes  a  very  pleafant  fire,  and  is,  I 
believe,  lefs  expenfive  than  coals.  It  appears  td  me 
*hat  there  is  no  fubje6t  which  offers  fo  promifing 
a  field  for  experimental  inveftigation,  and  where 
ufeful  improvements  would  be  fo  likely  to  be 
made,  as  in  the  combination  and  preparation  of  fuel,---' 
But  to  return  from  this  digreffion. 

In  conftruding  the  fire-place  of  a  Roafter  (and 
all  other  clofed  fire-places)  care  muft  be  taken  to 
place  the  iron-bars  on  which  the  fuel  burns,  at  a 
confiderable  diftance  from  the  door  of  the  fire- 
place; otherwife  this  door  being  near  the  fire,  its 
handle  will  become  very  hot,  and  it  will  burn  the 
hand  of  a  perfon  that  takes  hold  of  it.  I  have 
more  than  once  feeh  Roafl:ers  and  ovens  con- 
demned, difgraced,  and  totally  neglefted,  merely 
from  an  accident  of  this  kind.  And  yet  how  eafy 
would  it  have  been  to  have  corrected  this  fault ! 
— If  the  door  of  the  fire-place  is  formed  to  become 
too  hot,  fend  for  the  bricklayer,  and  let  him  put 
the  fire-place  farther  backward. 

There  fliould  always  be  a  paflage,  or  throat,  of  a 
certain  length,  between  the  mouth  or  door  of  a 
clofed  fire-place,  and  the  fire-place  properly  fo 
,    .  .    .  14  called, 
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called,  or  the  cavity  occupied  by  the  burning  fuel. 
Where  fire-places  are  of  large  dimenfions,  it  is  very 
ufeful  (as  indeed  it  iscuftomary)  to  keep  this  throat 
conftantly  filled  and  choaked  up  with  coal.  This 
coal/  which,  as  there  is  no  fupply  of  air  in  the 
pafifage,  does  not  burn,  ferves  to  defend  the  fire* 
pl^ce  door  from  the  beat  of  the  fire.  It  icrves 
another  ufeful  purpofe;  it  gets  well  warmed,  and 
even  heated  very  hot  before  it  is  puflhed  forward 
into  the  fire-place,,  which  difpofes  it  to  take  fire 
inftantaneoufly,  and  without  cooling  the  fir^*place 
and  depreflTmg  the  fire  when  it  is  introduced.  If 
any  part  of  it  takes  fire  while  it  occupies  the  throat 
or  pafl!age  of  the  fire-place,  it  is  that  part  only 
which  is  in  immediate  contact  with  the  burning 
fuel ',  and  what  is  fo  burnt,  is  confumed  under  the 
mod  advant^eous  circumfiiances ;  for  the  thick; 
vapour  which  rifes  from  this  coal,  as  it  grows  very 
hot,  and  which,  under  other  lefs  favourable  circum-i 
ftanccs,  would  not  fail  to  go  off  in  fmoke,  takes 
fire  in  paffing  over  the  burning  fuel,  and  biums  with 
a  clear  bright  flame.  I  hare  had  frequent  c^por-^ 
tunities  of  verifying  this  interefling  fa6t;  and  ] 
mention  it  now,  in  order,  if  poifible,  to  fix.  the  at- 
tention of  thofe  who  have  the  management  of  large 
fifes,  to  an  objeft  which  perhaps  is  of  greater  im^ 
portance  than  they  are  aware  of. 

When  good  reafons  can  be  affigned  for  the  ad- 
vantages which  refult  from  any  common  .praftice^ 
this  not  only  tends  to  fatisfy  the  mind,  and  m^e 
pQple  carcfulj^  cheerful,  and  attentive  in  the  pro- 
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fccution  of  their  bufinels,  but  it  has  alfo  arcrf 
falutary  influence,  by  preventing  thofc  perpetual 
variation^  and  idle  attempts  at  improvement,  w»- 
directed  by  fcienc€y  which  are  the  confcqvence  df 
the  inconftancy,  curiolity,  and  reftlefsnefs  of  man. 

Difcoveries  are  always  accidental;  and  the  great 
\ife  of  fcience  is  by  inveftigating  the  nature  of 
the  cffeds  produced  by  any  procefs  or  contii* 
vance^  and  of  the  caufes  by  ivhich  they  are 
brought  about,  to  explain  the  operation,  and  de* 
termine  the  precife  value  of  every  new  invention^ 
This  fixes  as  it  were  the  latitude  and  longitude  d 
^ach  difcovery,  and  enables  u:s  to  place  it  in  that 
part  of  the  map  of  human  knowledge  which  it 
ought  to  occupy  It  likewife  enables  us  to  ufe  it 
in  taking  bearings  and  diftancesy  and  in  fhapiiig 
our  courfe  when  we  go  in  fearch  of  new  difco^ 
veries.-r-But  I  am  again  ftraying  very  far  firom  xxm 
humble  fubjeft. 

In  conftrufting  clofed  fire-places  for  Roafters, 
Boilers,  Ovens,  &c.  for  kitchens,  I  have  found  it 
to  be  a  good  general  rule  to  make  the  diftance 
betvyeen  the  fire-pkce  door  and  the  hither  t^nd.  of 
the  bars  of  the  grate,  juft  equal  to  the  width  di 
the  fire-place,  meafured  juft  above  the  bars.  Jn 
fire-places  of  a  moderate  fize,  where  doublp  doors 
are  ufed,  it  will  fuffice,  if  the  diftance  from  the 
hinder  fide  of  the  inner  door,  to  the  hither  end  of 
the  bars,  b§  made  equal  to  the  width  of  a  brick, 
pr  4 1  inches ;  but  if  the  door  be  not  double,  it 
|s  necefiary  that  the  length  of  the  paflage  ham, 
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the  door,  into  the  place  occupied  by  the  burning 
fuel,  fliould  be  at  lead  fix  or  feven  inches. 

In  fetting  the  iron  frame  of  the  door  of  a  clofed 
fire-place,  care  (hould  be  taken  to  maik  the  metal 
by  fetting  the  bricks  before  it  in  fuch  a  manner 
that  no  part  of  the  frame  may  be  feen  (if  I  may 
nfe  that  expreffion)  by  the  fire.  This  precaution 
fhould  be  ufed  in  conftruding  fire-places  of  all 
fizes,  otherwife  the  frame  of  the  fire-place  door 
will  be  heated  very  hot  by  the  rays  from  the 
burning  fuel,  efpecially  when  the  fire-place  is 
large,  and  its  form  will  foon  be  deftroyed  by  the 
frequent  expanfion  and  contraftion  of  the  metal. 
The-  confequences  of  this  change  of  form  will  be, 
the  loofening  of  the  frame  in  the  brick-work,  and 
the  admifEon  of  air  into  the  fire-place  over  the 
fire,  between  the  fides  of  the  frame  and  the  brick- 
work, and  likewife  between  the  frame  and  its 
door,  which  will  no  longer  fit  each  ©then 

The  expence  of  keeping  large  fire-places  in  re- 
pair is  very  confiderable,  as  I  have  learnt  from 
fome  of  the  London  brewers.  More  than  nine^ 
tenths  of  that  expence  might  eafily  be  faved,  by 
conflrufting  the  machinery  more  fcientifically,  and 
lifing  it  with  care. 

Fig.  1 5,  is  a  front  view ;  and  fig.  1 6,  reprefents 
a  vertical  fedtion  of  a  Roafler,  fet  in  brick-work. 
The  hollow  fpaces  reprefented  in  fig.  16.  are  ex- 
preffcd  by  ftrong  vertical  lines,  namely,  the  afh* 
pit,  A.  the  fire-place,  B.  The  fpace  between  the 
.outfide  of  the  Roafler,  and  the  arch  of  brick-work 
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i^hich  furrounds  it,  C. — the  broad  canal  at  the 
farther  end  of  the  Roafler,  by  which  the  fmoke 
defcends,  D. — and  the  place  E,  where  it  turns,  in 
prder  to  pafs  upwards  into  the  chimney  byi:he 
perpendicular  canal,  F. — ^The  brick-work  is  ex- 
preffed  by  fainter  lines  drawn  in  the  fame  direc-» 
tion. 

The  farther  end  of  the  Roafter  muff:  be  fo  fixed 
in  the  brick-work,  that  no  part  of  the  fmoke  can 
find  its  way  from  the  fire-place  B,  direftly  into 
the  canal  D,  otherwife  it  will  not  pafs  up  by  the 
fides  of  the  Roafl:er  to  the  top  of  it.  At  the  top 
of  the  Roafter,  at  its  farther  end,  an  opening  muft 
of  courfe  be  left  for  the  fmoke  to  pafs  into  the  de- 
fcending  canal  D. 

As  I  have  already  mentioned  the  neceflity  of 
Caufing  the  fmoke,  which  is  ufed  for  heating  an 
iron  oven  or  a  Roafter,  to  defcend  before  it  is  per- 
mitted to  pafs  off  into  the  chimney,  I  fhall  infift 
no  farth^er  on  that  important  point  in  this  place. 
It  may,  however,  be  ufeful  to  obferve,  that  if  the 
place  where  a  Roafter  is  fet  is  not  deep  enough  to^ 
allow  of  the  defcending  canal,  D,  and  the  canal  F, 
by  which  the  fmoke  afcends  and  paffes  into  the 
chimney,  to  be  fituated  at  the  farther  end  of  the 
l^oafter,  both  thefe  canals  may,  without  the  fmalleft 
inconvenience,  be  placed  on  one  fide  of  the  Roafl:er ; 
indeed,  as  houfes  are  now  built,  it  will  commonly 
be  moft  convenient  to  place  them  on  one  fide,  and 
not  at  the  end  of  the  Roafter.  When  this  is  done* 
jpie  fmoke  mufl  be  permitted  to  pafs  up  behind 

the 
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the  farther  eml  of  the  Roaflcr,  as  well  as  by  the 
fid^  of  iu 

By  taking  away  a  large  flat  ftonc,  ot  a  twelve- 
inch  tfle,  placed  edgeways,  a  paflage  from  A  to  E 
may  be  opened  occafionally,  in  ordei:  to  clean  xmt 
the  canals  D  and  F,  and  remove  the  foot.  Theft: 
paflages  may  be  cleaned  out  either  from  above  of 
from  below,  by  means  of  a  bruOi^  with  a  long 
flexible  handle. 

The  fteam  tnbc  (which  is  feen  in  this  figure) 
jtmffi  open  into  a  feparate  cana!  (not  exprefled  in 
the  figurey which  muft  be  confl:ru<fted  for  the  fole 
jmrpofe  of  carrying  off  the  fteaim  into  the  chimney, 
M^intothe  open  air.  If  this  fteam  tube  were  to  opea 
iiito  either  of  the  cavities  or  canals  C,  D,  E,  or  F^ 
in  which  the  fmoke  from  the  fire  which  heat^  the 
Roafter  circulates,  this  fmoke  might,  on  {omt  oc- 
faions,  be  driven  back  into  the  Roafter,  which 
ctwld  not  fail  to  give  a  bad  tafte  to  the  meat,  Th^ 
lleamitube  muft;  he  laid  on  a  defcenty  otherwiie 
the  water  generated  in  it,  in  confequence  of  the 
cnndenfation  of  the  fteam,  might  run  back  into 
|he  Roafter. 

Some  care  will  b^  neccftary  in  forming  the  vault 
whicli  is  to  cover  the  Roafter  above.  Its  form 
ftould  be  regular,  in  order  that  it  may  be  every 
where  at  the  fame  diftance  from  the  Roafter ;  and 
its  concave  furface  fhould  be  as  even  and  fmooth 
as  poffiblc,  in  order  that  there  may  be  the  fewey 
cavatics  for  the  lodgment  of  foot.  The  diftance 
|)etween  the  outiide  of  the  Roafter  and  the  con-f 
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cave  furface  of  this  vai^lt,  may  be  abbot  two  iadia  ; 
and  the  fame  diftance  may  be  preierved  bdonr« 
between  the  brick-woii^  and  the  fides  cf  the 
Roafter.  .  In  the  figure  15,  the  outline  of  the 
fire*pbice  and  of  the  cavity  in  which  the  RoaSer 
b  iet^  is  indicated  by  a  dotted  line. 
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Cahe  muft  be  taken  to  keep  the  Roafter  voy 
clean,  and  above  all,  to  prevent  the  meat  frooi 
touching  the  (ides  of  it^  and  the  gravy  from  being 
ipik  on  its  bottom.  If  by  any  means  it  becomes 
gre^y  in  any  part  that  is  expoied  \o  tlie  aAion  cf 
the  fire,  as  the  metal  becomes  hot»  this  greaie  w21 
be  evaporated,  as  has  already  been  obferved,  and 
will  fili  the  Roafter  with  the  moft  o&eniive  vapour. 
When  greaie  fpots  appear,  the  infide  of  the  Roafiter 
muft  be  waflied,  firft  with  foap  and  water,  to  take 
away  the  grea(e,  and  then  with  pure  water,  to  take 
away  the  foap,  and  it  muft  then  be  wiped  with  a 
cloth  till  it  be  quite  dry. 

The  fire  muft  be  moderate,  and  time  muft  be 
allowed  for  the  meat  to  be  roafted  by  the  mqfi\ 
gentle  heai.  About  one-third  more  time  (hould  in 
general  be  employed  in  roafting  meat  in  a  Roafter^ 
than  would  be  neceflary  to  roaft  it  in  the  ufual 
way,  on  a  fpit  before  a  fire. 

The  blow-pipes  (hould  be  kept  conftantly  clofed 
from  the  time  the  meat  goes  into  the  Roafter,  till 
within  12  or  15  minutes  of  its  being  fufficiently 
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done  to  be  fent  to  the  table,  that  is  to  fay,  till  it  hi 
fit  to  be  browned.  < 

The  meat  is  browned  in  the  following  manner  : 
the  fire  is  made  to  burn  bright  and  clear  for  1 
few  minutes,  till  the  blow-pipes  begin  to  be  red- 
hot  (which  may  be  feen  by  withdrawing  their 
ftoppers  for  a  moment,  and  looking  into  them ;) 
when  the  damper  of  the  fteam-  tube  of  the  Roafter 
being  opened,  and  the  iloppers  of  the  blow-pipes 
drawn  out,  a  certain  quantity  of  air  is  permitted 
to  pafs  through  the  heated  blow-pipes,  into  and 
through  the  Roafter. 

I  fay,  a  certain  quantity  of  air  is  allowed  to  pafs 
through  the  blow-pipes  into  the  Roafter.  If  the 
fteam- tube  and  the  blow-pipes  \vere  fet  wide  open^ 
it  is  very  poffible,  that  too  much  might  be  ad* 
mitted,  and  that  the  infide  of  the  Roafter  and  its 
contents  might  be  cooled  by  it,  inftead  of  being 
raifed  to  a  higher  temperature.  As  the  velocity 
with  which  the  cold  air  of  the.  atmofphere  will 
rulhinto  and  through  the  blow-pipes  of  a  Roafter 
will  depend  on  a  variety  of  circumftances,  and  may 
be  very  different  even  in  Roafters  of  the  fame  fize 
and  conftrudlion,  no  general  rules  can  be  given  in 
browning  the  meat  for  the  regulation  of  the  ftop- 
pers of  the  blow-pipes,  and  of  the  damper  in  the 
fteam  tube  5  thefe  muft  depend  on  what  may  be 
called  th  Trim  of  the  Roafter^  which  will  foon  be 
difcovered  by  the  cook. 

There  is  an  infallible  rule  for  the  regulation  of 
the  damper  of  the  fteam  tube,  during  the  time  the 
meat  is  roaming  by  a  gentle  heat.     It  muft  then  be 
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kept  juft  fo  much  opened,  that  the  fteam  which 
arifes  from  the  meat,  and  from  the  evaporation  of 
the  water  in  th»  dripping-pan,  may  not  be  feen 
€oming  out  of  the  Roafter  through  the  crevices  dF 
its  door  ;  for  if  it  be  more  opened, ,  the  cold  air  of 
the  atmofphere  will  rufti  into  the  Roafter  through 
thofe  crevices,  and  by,  partially  cooling  it,  will  de- 
range the  procefs  that  is  going  on ;  and  if  it  be 
lefs  opened,  the  room  will  be  filled  with  fteam. 

In  brightening  the  fire,  preparatory  to  the 
browning  of  the  meat,  the  regifter  in  the  afti-pit 
door,  and  the  damper  in  the  canal  by  which  the 
fmoke  paffes  off  into  the  chimney,  fliould  both  be 
opened,  and  it  may  be  ufeful  to  ftir  up  the  fire  with 
a  poker,  but  this  would  be  a  very  improper  time 
for  throwing  a  quantity  of  frelh  coals  into  the  fire- 
place, for  that  would  cool  the  fire-place,  and  damp 
the  fire  for  a  confiderable  time.  By  far  the  beft 
method  of  brightening  the  fire  for  this  purpofe, 
would  be  to  throw  a  fmall  faggot  into  the  fire,  or 
a  little  bundle  of  dry  wood  of  any  kind,  fplit 
into  fmall  pieces  about  fix  or  feven  inches  in  length; 
This  would  afford  a  clear  bright  flame,  which 
would  heat  the  blow-pipes  quickly,  and  without 
injuring  them.  Indeed  wood  ought  always  to  be 
ufed  for  heating  Roafters,  in  preference  to  coal^ 
where  it  can  be  had,  and  the  quantity  of  it 
required  is  fo  extremely  fmall,  that  the  difference 
in  the  expence  would  be  very  trifling,  even  here 
in  London,  where  the  price  of  fire-wood  is  Tq 
high.     And  if  the  durability  of  the  machinery  be 

taken 
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taken  into  the  account,  which  is  but  juft,  I  attt 
confident^  that  for  heating  Roafters  and  Ovens 
conftrufted  of  (heet  iron,  coals  would  turn  out  ta 
be  dearer  fuel  than  wood. 

i  have  already  infifted  fo  much  on  the  neceffity 
of  keeping  a  quantity  of  water  under  meat  that 
is  roafting,  in  order  to  prevent  the  drippings  from 
the  meat  from  falling  on  any  very  hot  metal,  that 
I  ffxall  not  now  enlarge  farther  on  the  fubjeft,  ex- 
cept by  faying,  once  more,  that  it  is  a  circum- 
fiance,  te  which  it  is  indifpcnfably  neccflary  to  pay 
attention. 

When  meat  is  roafted  by  a  very  moderate  heat, 
it  will  feldom  or  never  require  being  either  turned 
orbafted,bat  when  the  heat  in  the  Roafter  is  more 
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intenfe,  it  will  be  found  ufeful  both  to  turn  it, 
and  to  bafte  it  three  or  four  times  during  the  pro- 
eels.  The  reafon  of  this  difference  in  the  manner 
of  proceeding,  will  be  evident  to  thofe  who  con- 
fider  the  matter  with  attention. 

When  Roafters  arc  conftruded  of  large  dimen- 
fions,  feveral  kinds  of  meat  may  be  roafted  in  them 
at  the  fame  time.  If  care  be  taken  to  preferve  their 
drippings  feparate,  which  may  eafily  be  done  by 
placing  under  each  a  feparate  difh,  or  dripping- 
pan>  ftanding  in  water  contained  in  a  larger  drip^ 
pbg-pan,  there  will  be  no  mixture  of  taftes ;  and, 
what  nQ  doubt  will  appear  ftill  more  extraordinary, 
a  whole  dinner,  confifting  of  various  difhes, 
roafted^  ftewed,  baked,  and  boiled,  may  be  pre- 
pared at  the  fame  time  in  the  fame  Roafter^  with- 
^  out 
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Out  any  mixture  whatever  of  taftes;  A  relpeft- 
nble  friend  of  rnine^  who  firft  maxie:  the  experi- 
ment, and  who  has  Cnce  repeated  it  feveral  tihies^ 
has.  aflured  me  of  this  curious  faft:  It  may  per- 
haps, in  time i  turn  out,  to  be  an  important  dif- 
covery.  A  fimplc  and  economical  contrivance,  by 
means  of  which  all  the  different  procefTcs  of 
cookery  could  be  carried  on  at  the  fame  time,  and 
by  one  fm^l  fire^  would,  no  doubts  be  a  valuable 
acquifitioni 

.  It  is  very  certain  tliat  Roafters  will  either  bake 
or  roaft,  fepatatcly,  in  the  higheft  poffible  perfec- 
tion s  and  it  is  not>  improbable  that,  with  certain 
precautions  iri  the  management  of  them,  theym^y 
be  made  to  perform  thofe  t^yo  procefles  at  the  fame 
time,  in  fuch  a  manner  as  to  give  genera)  fajtisf^ko 
tion.  Wheil  Roafters  are  defigned  for  rowing 
and  baking  at  the  fame  time^  they  (hould  be  made 
fufficiently  large  to  admit  of  a  (helf  abo^c^  the 
meat,  on  which  the  things  to  be  baked  ihotrfd  be 
placed.  I  am  told,  that  above  half  the  Roafters 
lately  put  up  in  London,  arc  fo  conftruAed,.  and 
that  they  are  frequently  made  to  roaft  and  bake 
at  the  fame  time.  I  (hall  take  another  opportunity 
of  enlarging  on  the  utility  of  this  contrivance. 

There  is  a  precaution  to  be  taken  in  opening 
the  door  of  a  Roafter,  when  .meat  is  roafting  in  it, 
which  ought  never  to  ba  neglefted ;  that  is,  to 
open  the  fteam-tube  and. both  the  blow-pipes,"  for 
about  a  quarter  of  a  mimitc,  or  while  a  perfon 
can  couat  fifteen  or  twenty,  before^  the  door  of  the 
Roafter  be  thrown  open,    This  will  .drive  away  the 
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fteam  and  vapour  out  of  the  Roaftcr,  which  other- 
wife  would  not  fall  to  come  into  the  room  a$  often 
as  the  door  6f  the  Roafter  is  opened. 

As  it  will  frequently  happen  that  the  meat  will 
be  done  before  it  will  fee  time  to  fend  it  up  to  ta- 
ble ;  when  this  is  the  cafe,  it  may  either  be  taken 
out  of  the  Roafter  and  put  into  a  hot  clofet,  which 
may  very  conveniently  be  fituated  immediately 
over  the  Roafter,  or  it  may  remain  in  the  Roafter 
till  it  is  wanted.  If  this  laft  mentioned  method 
of  keeping  it  warm  be  adopted^  the  following  pre- 
cautions will  be  necefiary  for  coding  the  Roafter^ 
otherwiie  the  procefs  of  roafting  will  ftiil  go  on^ 
and  the  meat»  inftead  of  beii^  noerely  kept  ^rm, 
will  be  over  done:  The  regifter  in  the  afli-pit 
door '  (hould  be  clofed ;  tlie  fire«place  door»  and 
the  damper  in  the  chimney,  (hould  be  fet  wide 
open;  the  fire  fhould  either  be  taken  out  of  the 
fire-place,  or  it  fhould  be  covered  with  cold  alhes ; 
and  laftly,  the  damper  in  the  fteam-tube  and  both 
the  blow-pipes  (hould  be  opened^  By  th^fe  means 
the  heat  will  very  foon  be  driven  away  up  the 
chimney,  and  as  foon  as  it  is  fo  far  moderated  a^ 
to  be  no  longer  dangerous,  the  blow-pipes  and  the 
damper  in  ^  the  fteam*tube  may  be  nearly  clofed ; 
ind  if  there-  (hould  be  danger  of  the  coolir^  being 
carried  too  far,  the  fire-place  door  may  be  (hut. 
By  thefe  means  the  heat  of  the  Roifter,  and  of 
the  brick-^work  which  furrounds  it,  may  be  mode- 
fated  and  regulated  at  ^leafure,  and  meat  already 
roafted  may  be' kept  warm,  foralmoft  any  leogth  of 
lime,  without  any  danger  of  i(s  being  fpoiled. 

•  •  •  •  *      .  Mifcdlaneou^ 
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Mifcellaneous   Obfervations.  refpeSling    Roajlers   and 

Ovens. 

\  SHALt,  no  doubt,  be  criticifed  by  many,  for 
dwelling  fo  long  on  a  fubjeft,  which  to  them  will 
appear  low,  vtilgar,  and  trifling;  but  I  muft  not 
be  deterred  by  faftidiou^  criticifms  from  doing  all 
I  can  do,  to  fucceed  m  what  I  have  undertaken. 
Were  I  to  treat  my  fubjedk  fuperficially,  my  writ- 
ings would  be  of  no  ufe  to  any  body,  and  my  la* 
bour  would  be  loft ;  but  by  inveftigating  it  thb- 
roughly,  I  may  perhaps  engage  others  to  pay  that 
attention  to  it,  which,  from  its  importance  to  fo- 
ciety,  it  certainly  deferves.  If  improvements  in 
articles  of  elegant  luxury^  which  not  one  perfon  in 
ttn  thoufand  is  rich  enough  to  purchafe,  are  con- 
iidered  as  matters  of  public  concern^  how  much 
more  interefting  to  a  benevolent  mind  muft  thofe 
improvements  be,  which  contribute  to  the  comfort- 
and  convenience  of  every  clafs  of  fociety,  rich  and 
poor. 

But  the  fubjeifl  now  under  confideration  is  very 
far  from  being  uninterefting,  even  if  we  confider  it 
merely  as  it  is  connefted  mthfciencey  without  any 
immediate  view  to  its  utility  ;  for  in  it  are  involv- 
ed feveral  of  the  moft  abftrufe  queftions  relative  to 
the  doftrifte  of  heat. 

Many  have  objefted  to  the  Roafter,  on  a  fup- 
pofition  that  meat  cooked  in  it  muft  neceffarily 
partake  more  of  the  nature  of  baked  meat  than  of 
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roqfted  meat.  The  general  appeafSnce  of  the  mt* 
chinery  is  certainly  calculated  to  give  rife  to  that 
idea,  and  Svhen  it  isknoWn  that  all  kinds  of  baking 
miy  be  performed  in  great  perfection  in^heRoafter, 
that  circumftance  no  doubt  tended  very  much^to 
confirtti  the  fufpicion  :  but  when  we  examine  the 
matter  attentively,  1  think  we  (hall  find  that  this 
objection  is  not  well  founded^ 

When  any  thing;  is  baked  in  an  oven,  (on  the 
common  conftruCtion)  the  heat  is  gradually  dimi- 
nijliing  during  the  whole  time  the  procefs  is  going 
on^ — In  the  lloafter,  the  heat  is  regulated  at  plea- 
fure,  and  can  be  fuddenly  increaied  toWards  the 
end  of  the  procefs ;  by  which  means  the  difiin^ 
guiOiing  and  mod  delicate  operation,  the  browning 
of  the  furface  of  the  meat,  can  be  effe6ted  in  a  few 
minules,  which  prevents  the  drying  up  of  the  meat,, 
and  the  lofs  of  its  beil  juices. 

In  an  oven,  the  exhalations  being  confined,  t)xt 
meat  feldom  fails  to  acquire  a  peculiar  and  very 
dilagreeable  fmell  and  tafte,.  which,  no  doubt,  is 
occafioned  folely  by  thofe  confined  vapours.  The 
i!eam  tube  of  a  Roait^r  beiag  always  iet  open, 
when^  in  browning  the  meat,  the  heat  is  fufficiently 
saifcd  to  evaporate  the  oily  particles  at  J^s  furface, 
the  nojtious  vapours  unavoidably  generated  in  that 
proce&  are  immediately  driven  away  out  of  the 
Koa.fter>  by  the  current  of  hot -ahdpiarc  air  from 
tlie  'blow-pipes.  This  leaves  the  meat  perfe&ly  firee, 
both  fTom  the  tafle  and  the  fmeli  peculiar  to- 
haked  meat. 

SoQoe 
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Sotiie  have  objefted  to  Roafters,  on  an  idea  that 
us  the  water  which. is  placed  under  the  meat,  i^  (in 
part  at  leaft)  evaporated  during  the  procefs,  thi.s 
mufl:  make  the  meat  foddetty  or  give  it  the  appear- 
ance and  tafte  of  meat  boiled  infteani;  but  this 
objeftion  has  no  better  foundation,  than  that  we 
have  juft  examined.     As  fteam  is  much  lighter 
than  air,  that  generated  from  the  water  in  the 
dripping-pan,  will  immediately  rife  up  to  the  top  of 
the  Roafter,  and  pafs  off  by  the  fleam-tube,  and 
the  meat  will  remain  furrounded  by  air,  and  not 
by  fteam.     But  were  the  Roafter  to  be  conftantljr 
full  of  fteam,  to  tJiQ  perfeft  exclufion  of  all  air, 
which  however  is  impoflible,  this  would  have  no 
tendency  whatever  to  make  the  meat  fodden.     It  is 
a  curious  fed,  that  fteam,  fo  far  from  being  a  moif| 
fluid,  is  perfedly  dry^  ^s  long  as  it  retains  its 
elaftic  form )  and  that  it  i§  of  fo  drying  a  pature^ 
that  it  cannot   be  contained  in  wooden  vpflels, 
l^however  well  feafoned  they  may  be)  without  dry- 
ing them  and  making  them  (hriQk  (ill  they  craci;: 
^nd  fall  to  pieces. 

Steam  is  never  moift.  When  it  is  condenfed 
with  cold  it  becomes  wat^r^  which  is  njoifture  itr 
felf  J  but  the  fteam  in  a  Roafter,  which  furrounds 
meat  that  is  roafting,  cannot  be  condenfed  upon 
iti  for  the  furface  of  the  meat,  being  heated  by 
the  calorific  rays  from  the  top  and  fides  of  the 
Jloafter,  is  eyeij  hotter  than  the  fteam. 

jf  fteam  ^efe  a  ipoift  fluid,  it  would  be  found 

Jf  3  very 
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very  difficult  to  bake  bread,  or  any  thing  eUe,  in  a 
comm6n  oven. 

Meat  which  is  boiled  oxfodden  in  fteam,  is  put 
cold  into  the  containing  veflel,  and  the  hot  (learn 
which  is  admittcfd^  is  inftantly  condenfed  on  its 
furface,  and  the  water  refulting  from  this  conden- 
fation  of  fteam,  dilutes  the  juices  of  the  meat,  and 
wa(hes  them  away,  leaving  the  meat  taiielefs  and 
infipid  at  its  furface :  but  when  meat  is  put  cold 
into  a  Roafler,  the  water  in  the  dripping-pan  being 
cold  likewiie,  long  before  it  can  acquire  heat  fufE- 
cient  to  make  it  boil,  the  furface  of  the  meat  will 
become  too  hot  for  fteam  to  be  condenfed  upon  it  \ 
and  were  it  not  to  be  browned  at  all,  it  could  not 
poffibly  td&tfodden\ 

It  appears  to  me,  that  thefe  illucidations  are  fuf- 
ficient  to  remove  the  two  objedions  which  are  mod 
commonly  made  to  the  Roafter,  by  thofe  who  are 
hot  well  acquainted  with  its  mechanifm,  and  man- 
ner of  afting. 

In  my  account  of  the  blow-pipes,  I  have  faid  that 
the  current  of  air  which  comes  into  the  Roafler 
through  them,  when  they  are  opened  to  brown  the 
meat,  "  drives  away  all  the  moift  air  and  vapour 
•*  out  of  the  Roafter."  This  I  well  know  is  not  an 
accurate  account  of  what  really  happens ;  but  it 
may  ferve,  perhaps  better  than  a  more  fcientific 
explahation,  to  give  the  generality  of  readers  dif- 
tin£t  ideas  of  the  nature  of  the  effeds  that  are  pro* 
ducc4  by  them.    The  noxious  vapour  generated 

from 
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ii'om  the  oily  particles  that  arc  evaporated  by  the 
ftrong  heat,  are  moft  certainly  driven  away,  precifely 
in  the  manner  defcribed  j  and  we  have  juft  fcen  how 
very  eflential  it  is  that  thefe  vapours  ftiould  not  be 
permitted  to  remain  in  the  Roafter^— and  whether 
the  furface  of  the  meat  be  in  fa<5t  dried  by  the  imme- 
diate ijontaft  of  a  current  of  hot  and  dry  air,  or 
whether  this  effeft  is  produced  in  confequence  of 
an  increafe  of  calorific  rays  from  the  top  and  fides 
of  the  Roafter,  occafioned  by  the  additional  beat 
communicated  to  the  internal  furfacq^of  the  Roafter 
by  this  hot  wind,  the  utility  of  the  blow-pipes  is 
equally  evident  in  both  cafes. . 


1 


4       \ 


K4 


'34  ^f  ^^fk^  Firt'fUK6Sj 


CHAPTER     V. 

More  particular  defer  iptions  of  the  fever  al  parts  of  the 
Roq/ier^  defigned  for  the  information  of  workmen 
— Of  the  body  of  the  Roafler — Of  the  advantages 
which  refult  frort}  its  peculiar  form — Of  the  befl 
method  of  proceeding  in  covering  the  iron  doors  of 
RoafterSy  and  Ovens ^  with  panned  if  %vood^for  con^ 

fniiig  the  heat — Method  of  conflruEling  double  doors 
offheet  iron^  and  of  cafi  iron — Of  the  blow-pipes—: 
Of  the  fleam  tube — Of  the  dripping-pan — Precau- 
tions to  be  ufed  for  preventing  tlte  too  rapid  evapo-' 
ration  of  the  wafer  in  the  dripping-pan — Of  large 
Roafiers  that  may  be  ufed  for  roafiing  and  baking 
at  the  fame  time — Pre faut ions  which  become  necef^ 

fary  when  Roafiers  are  made  vpry  large — Of  va- 
rious alterations  that  may  be  made  in  the  forms  of 
Roafiers^  and  of  fhe  ad'tjantages  and  difadvantages 
pf  each  of  them — Account  of  fome  attempts  to  fim^ 
flify  the  co^flruliion  of  Roafiers — Of  a  RpafUng-- 
oven — Of  the  difference  between  a  ^oafling-oyen^ 

•  and  a  Roajer. 

Althouc^h  it  will  be  ej^fy  for  perfons  ac-r 
quainted  with  thp  mechanic  arts,  and  accuf- 
tomcd  to  examine  drawings  aij4  defcriptions  of 
machines,  \o  form  a  perfeft  idea  of  the  invention 
in  queftion,  froni  what  has  already  been  faid,  yet 
fomething  more  will  be  neceflary  for  the  inftnac- 
tion  of  artificers,  whp  paay  be  employed  in  execut- 
ing 
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frig  the  work,  ami  more -elpetially  for'foch  as  may 
from  thefe  defcriptions  undertake  to  conftru(^ 
Roafters,  without  ever  having  feen  one*  By  going 
into  thefe  details,  {  (hall  no' doubt  find  opportu-r 
nities  for  introducing  occafiotiai  remarks  on  the 
ufes  and  management  of  the  various  parts  of  the 
machinery  J  which  will  tend  not  a  little  to  illuftrate 
the  foregoing  defcriptions,  and  enable  the  reader 
^o  form  a  more  precife  and  fatisfa<Si:ory  opinion  re« 
A)eding  the  merit  of  the  contrivance^ 

Of  the  BODY  of  the  Roajler. 

Although  I  have  directed  the  Body  of  the  Roaf» 
ter  to  be  made  cylindrical,  it  may,  without  any 
ponjGderable  inconvenience,  be  conftrudted  of  other 
^Qrjpns.  The  yeafons  why  |  preferred  the  cylin- 
drical form  to  all  others,  were,  becaufe  I  was  told 
jby  workmen,  that  it  was  the  form  of  eafieft  conr 
flru^ion  J  and  becaufe  I  knew  jit  to  be  the  form 
j^efl  a<lapted  for  ilrength  aiid  durability. 

There  js  another  reafon,  which  I  did  not  dare  to 
comrtiunicalte  to  the  wprlf  men  (iron-plate  workers) 
whom  I  was  obliged  to  eniploy,  in  order  to  intro- 
duce this  contrivance  iotp  ^^ommon  ufe  in  this 
<:ountry  \  whcij  Roailers  are  of  this  form,  it  will 
ie  e^fy  to  make  them  of  cafi-iroUy  which  will  ren* 
iier  the  ^rticle^no^  only  cheaper  to  the  purchafer, 
\>vX  alfo  muph  more  durable,  and  better  on  n>any 

As 


As  there  is  a  certain  proportion  of  fulphur  in 
the  coal  commonly  ufed  in  this  country,  I  was  al* 
ways  pcrfe&ly  aware  of  the  conlequences  of  burn- 
ing it  under  Roafteit  conftruAed  of  Iheet-^iron.  I 
knew  that  the  fulphureous  vapour  from  fuch  fuel 
would  be  much  more  injurious  to  the  Roafter,  and 
efpecially  to  its  blow-pipes  (which  are  much  ex^ 
pofed)  than  the  clear  flame  of  a  wood  fire ;  but  I 
trufted  to*  the  remedy,  which  I  knew  might  eafily 
be  provided  for  this  defeat.  I  thought  that  caft* 
iron,  which  is  much  lefs  liable  to  be  injured  by  a 
coal  fire,  than  wrought  iron,  would  foon  be  fubfti- 
tuted  in  lieu  of  it,  firfl  for  the  blow«pipes,  and  then 
for  the  body  of  the  Roafter.  In  this  expeftatioa 
I  have  not  been  difappointed,  for  the  blow-pipes 
of  Roafters  are  now  commonly  made  of  caft- 
iron  by  the  London  workmen ;  and  where  fea-coal 
is  ufed  as  fuel,  they  never  (bould  be  made  of  any 
other  material; 

The  firft  Roafters  I  caufed  to  be  made,  had  all 
flat  bottoms,  and  their  fides  were  vertical,  and  their 
tops  were  arched  over  in  the  form  of  a  trunk ;  but 
feveral  inconveniencics  were  found  to  refult  from 
this  fhape.  Their  bottoms  were  too  much  ex- 
pofed  to  the  heat,  and  this  exceifive  lieat  in  that 
part  heated  the  bottom  of  the  dripping-pan  too 
much,  and  caufed  the  water  in  it  to  be  foon  eva« 
porated;  it  likewife  caufed  them  to  warp,  and 
fometimes  prevented  their  doors  from  clofing  them 
with  that  precifion  which  is  neceiiary. 

If  the  hot  air  in  a  Roafter  be  permitted  to  eicape 

by 
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|)y  the  crevices  of  its  door,  gr  what  is  ft&l  worfc 
and  more  likely  to  happen,  if  cold  air  be  permit- 
ted to  enter  the  Roafter  by  thofe  openings,  it  \% 
quite  impoffible  that  the  procefs  of  rpafting  can  go 
on  well. 

As  cold  air  will  always  tend  to  prefs  into  the 
body  of  the  Roafter  by  every  paffage  that  is  left 
open,  whenever,  the  Roafter  being  hbt,  the  damper 
of  its  fteam-tube  is  open ;  this  Ihows  how  necef- 
fary  it  is,  in  roafting  meat,  not  to  leave  that 
damper  open  at  any  time  when  it  ought  to  be  kept 
clofed. 

As  iron  doors,  for  confining  heat,  are  very  liable 
to  be  warped  by  the  expanfion  of  the  metal,  they 
Ihould  never  be  made  to  (hut  into  grooves,  but 
they  (hould  be  made  to  clofe  tight  by  caufing  the 
flat  furface  of  the  infide  of  the  door  tp  lie  againft, 
and  touch  in  all  parts,  the  front  edge  of  the  door 
frame  $  which  front  edge  muft  of  courfe  be  mado 
to  be  perfedly  level,  and  as  fmooth  as  poflible. 

When  the  body  of  the  Roafter  is  made  cylin^ 
drical,  it  will  be  eaiier  to  make  the  front  of  it, 
againft  which  its  door  clofes,  level,  than  if  it  were 
of  any  other  form ;  and  when  the  door  is  circular, 
by  making  it  a  little  diihing,  it  will  not  be  liable. 
to  be  warped ;  cfpecially  when  it  is  made  double. 

If  the  front  end  of  the  cylinder  of  (heet-iroti 
which  forms  the  body  of  the  Roafter,  be  turned 
outwards  over  a  very  ftout  iron  wire,  (about  one- 
third  of  an  inch  in  diameter  for  inftance,)  this  will 
ftrengthen  the  Roafter  very  much,  and  will  render 
it  cafier  to  make  the  end  of  the  Roafter  level,  to 
*^  receive 
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receive  tlie  flat  furface  of  its  door :  it  can  raoft 
cafily  be  made  level  by  placing  the  cylinder  in  a 
vertical. or  upright  pofition,  with  its  open  end 
downwards,  on  a  flat  anvil,  and  hammering  the 
wire  above  mentioned,  till  its  front  edge,  which 
repofes  on  tlie  anvil,  is  quite  level. 
'  In  order  that  the  door  of  the  Roafter  may  clo(c 
well,  its  hinges  (hould  be  made  to  proje<3:  out* 
wards  two  or  three  inches  beyond  the  fides  of  tb^ 
Roafter  5  and  it  Ihould  be  fattened,  not  by  a  com- 
mon latch,  but  by  two  turn-buckles,  fituated  juft 
oppofite  to  the  twQ  hinges.  The  diftance  at  which 
the  two  hinges  (and  confequently  the  two  turn- 
buckles)  (hould  be  placed  from  each  other,  (hould 
be  equal  to  half  the  diameter  of  the  lioaft:er. 

The  hooks  for  the  hinges,  and  alfo  the  fnpport 
for  the  turn-buckles,  fhould  be  fituated  at  the 
projecting  ends  of  ftrong  iron  fliraps,  fattened  at 
one  of  their  ends  to  the  outfide  of  the  Roafter,  by 
means  of  rivetting-nails.  The  manner  in  which 
thefc  turn-buckles  are  conftrudted,  and  the  manner 
in  which  they  are  fattened  to  the  Roafter,  may  be 
feen  by  examining  figure  17,  where  they  arc  repre- 
fented  on  a  large  fcale. 

The  firft  Roafters  that  were  made  were  furniflied 
with  two  feparate  doors,  the  one  placed  about 
four  inches  within  the  body*  of  the  Roafter,  the 
other  even  with  its  front.  As  the  infide  door  hac! 
no  hinges,  but,  like  a  common  oven  door,  W5i,s 
taken  quite  away  when  the  Roafter  was  opened ; 
there  was  feme  trouble  in  the  management  of  it ; 
and  it  was  found  that  the  cooks,  tp  avoid  that 

trpublci 


* 

s 


Of  th  ioJy  of  the  Roafttr,  139 

trouble,  frequently  threw  it  away,  and  ufcd  the 
roafter  without  it.  This  contrivance  of  the  cooks 
to  fave  trouble,  came  very  near  to  difcredit  the 
Roafters  al^ogether^  and  to  put  a  final  (lop  to  their 
Vitrodui^ion  in  this  country.  The  circumftance 
upon  which  the  principal  merit  of  the- Roafter  de- 
pends, and  on  which  the  excellence  of  the  food 
cooked  i«  it  depends'  entirely,  \%  the  equality  ef  the 
heat.  When  the  heat  is  equal  on  every  fide,  it 
may.  be  more  tmderate  than  wl\en  it  is  unequal; 
and  the  more  moderate  and  equal  the  beat  is  by 
which  meat  can  be  properly^  roafted,  the  better 
tafted  and  more  wholefome  will  it  be-  :  Now  it  is 
quite  impoilible  to  keep  up  an  equal  heat  in  a 
Roafter  which  is  clofed  only  by  a  fmgle  door  of 
flieet-iron^  for  fo  much  heat  will  pafs  off  through 
fuch  a  thin  metallic  door,  and  be  carried  away  by 
tl^  cold  air  of  the  atmofphere  which  is  lying 
againft  the  outfide  of  it,  that  the  degrees  of  heat 
in  different  parts  of  the  Roafter  muff^neceflarily 
be  very  different;  and  the  confequence  of  this  in- 
equality will  be,  either  that  the  meat  will  not  be 
fufEciently  done  in  fome  parts,  or  that  the  heat 
muft  be  ib  much  increafed  as  to  prevent  its  being 
well  done  in  any  part. 

In  order  to  induce  peribns  to  be  careful  in  the 
management  of  machinery  of  any  kind  which  is 
new  to  them,  it  is  neceffary  to  point  out  the  had 
confequerices  which  v/ill  refult  from  fuch  negledts 
and  inattentions  as  they  are  i^ioft  liable  to  fall  into 
in  the  ufe  of  it;  for,  however  particular  inftruq^ 
tions  may  be,  ftrid  attention  to  them  cannot  bp 
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expefted  from  thofe  who  are  not  aware  of  the  bad 
elfeds  that  may  refult^  from  what  may  appear  to 
them  very  trifling  deviations  or  negledts. 

Thole  who  make  Roafters  muft  take  the  greatefl 
care  to  conftrufi:  them  in  fuch  a  manner  that  they 
may  be  accurately  doled,  and  that  the  heat  ma/ 
tkot  be  able  to  make  its  way  through  their  doors;— - 
and  thofe  who  ufe  them,  muft  be  careful  to  manage 
them  properly. 

There  are  two  ways  in  which  the  door  of  a 
Roafter  may  be  conftrufted,  fo  as  to  confine  the 
heat  peifedly  well,  without  giving  any  additional 
trouble  to  the  cook  in  the  management  of  it.  It 
may  be  made  of  a  lii^e  Iheet  .of  iron,  and  covered 
on  the  outfide  with  a  pannel  of  wood :— or  it  may 
be  conftruded  of  two  Iheets  of  iron,  placed  parallel 
to  each  other,  at  the  diftance  of  about  an  inch, 
and  fo  faftened  together  that  the  air  between  them 
may  be  confined. 

When  a  door  of  fingle  Ihect  iron  is  made  to  con- 
fine the  heat  by  means  of  an  outfide  covering  of 
'Wood^  care  muft  be  taken  to  make  fuch  outfide 
wooden  covering  in  the  form  of  a  pannel,  otherwife 
it  will  not  anfwer.  If  a  hard  be  ufed  inftcad  of 
a  framed  pannel  it  will  moft  certainly  warp  with 
the  heat,  and  will  either  detach  itfelf  from  the  iron 
door  to  which  it  is  faftened,  or  will  caufe  the  door 
to  bend,  and  prevent  its  clofing  the  Roafter  with 
fufficient  accuracy,  I  have  feen  feveral  attempt* 
made- to  ufe  boards,  inftead  of  pannels,  in  covering 
the  outfides  of  the  iron  doors  of  Roafters,  and  iron 
ovens;  but  they  were  all  Unfuccefsful.  It  is  quite 
i   - .  *  impoffibk 
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impoflible  that  they  ever  Ihould  anfwer,  as  will  be 
evident  to  thofe  who  will  take  the  trouble  to  con- 
lider  the  matter  with  attention. 

As  Doors  of  (heet  iron,  covered  with  wood  on 
the .  outfide,  whfen  they  are  properly  conftrufted, 
are  admirably  calculated  for  confining  heat;  I 
think  it  worth  while  to  give  a  detailed  account  of 
the  precautions  that  are  neceiTary  in  the  conftruc* 
tion  of  them. 

Of  the  bejl  Method  of  covering  the  Iron  Doors  of 
Roqfiers  and  Ovens ^  i^c.  with  Wooden'PannelSyfor 
confining  the  Heat. 

The  objeft  principally  to  be  attended  to  in  this 
inifinefs,  is  to  contrive  matters  fo  that  the  ihfinking 
and  fwelling  of  the  wood  by  alternate  heat  and 
moifture>  (hall  have  no  tendency  either  to  detach 
the  wood  from  the  iron-door,  or  to  change  its  form ; 
©r  to  caufe  openings  in  the  ^ood  by  which  the  air 
confined  between  the  wood  and  the  iron  can  make 
its  jefcape. 

The  manner  in  which  this  may,  in  all  cafes,  be 
done,  will  be  evident  from  an  examination  of  the 
figure  1 8,  which  rq)refents  a  front  view  of  the  door 
of  a  cylindrical  Roafter,  18  inches  in  diameter, 
covered  with  a  fquare  wooden  pannel. 

-It  will  be  obferved,  that  this  pannel  confiftsof 
fquare  frame  tenanted,  and  faftened  together  at  each 
of  its  four  comers  with  a  iingle  pin ;  and  filled  up 
in  the  middle  with  a  fquaire  board  or  pannel,  which 
is  confined  in  its  place,  by  being  made  to  enter 
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iato  deep  grooves  or  channels,  made  to  receive  it/ 
ia  the  infides  of  the  pieces  which  forni  the  frame* 
The  circular  iron  door  to  which  this  pannd  is  fixed/ 
caonot  be  feen  in  the  figure,  being  covered  and 
concealed  from  view  by  the  woody  but  it^  fizc  an3 
po fu ion  are  marked  out  by  a  dotted  circle;  and  the 
beads  of  ten  rivets  are  feen,  by  which  the  wooden 
pannel  is  fattened  to  the  iron  door.  ICt^efe  rivets 
are  made  to  hold  the  wood  faft  to  the  iron  by 
means  of  fmall  circular  plates  of  flieet  iron,  which 
atediftinftly  neprdfented  in  the  figure*. 

If  the  pofi  tions  of  the  pins  by  which  the  wooderf 
frame  is  fattened  together,  and  of  the  rivets  which 
fatten  the  pannel  to  the  iron  door,  are  confidered, 
it  will  be  evident, that  all  bad  ^fiefisof  the  {hrinking 
©f  the  wood  by  the  heat  are  prevented  by  the  pro* 
pofed  conftruftion.  The  four  pieces  of  wood,  which 
conftitute  the  frame  of  the  pannel  (which  may  be  of 
common  deal,  and  about  four  inches  wide,  and 
one  inch  thick),  being  fattened  with  one  pin 
only  at  each  of  their  joinings  at  the  corners,  and 
tbefe  pins  being  fituated  in  the  center  of  thofe 
joinings,  if  upon  the  frame,  in  the  middle  of  each 
of  the  four  pieces  which  compofe  it,  a  fquarc  be 
'drawn  in.  fuch  a  manner  that  the  corners  of  this 
fquare  may  coincide  with  the  centers  of  the  fow 

•  Inftead  of  thefe  rivets,  (tort  wood  (crews  may  be  ufed  for 
iaftening  the  woodan  pannel  to  the  iron  door ;  bat  care  mt^ft 
be  taken  to  place  thefe  fcrews  in  the  fame  places  which  artf 
pointed  ott:  for  the  rive^ts.  The  heads  of  the  wood  fcrewt  muft 
^f  courfe  be  on  the  iniide  of  the  iron  door* 

pins 
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pins  which  hold  the  frame  together,  as  neither 
heat  nor  drynefs  makes  any  confiderable  alteration 
in  the  length  of  the  fibres  of  wood,  it  is  evident 
that  the  ffirinking  of  the  four  pieces  which  com- 
pofei  this  frame,  cannot  alter  the  dimenfions  of 
this  fquare,  or  in  any  way  change  its  pofition. 
If,  therefore,  care  be  taken  in  faftening  the  pannel 
to  the  iron  door  to  place  the  rivetting-nails  in  the 
lines  which  form  the  four  fides  of  this  fquare^  the 
fhrinking  of  the  wood  will  occafion  no  ftrain  on 
the  iron  door,  nor  have  any  tendency  whatever 
to  change  its  form  ;  and  with  regard  to  the  cen- 
ter piece  of  the  pannel,  if  it  be  fattened  to  the 
iron  door  by  two  rivets,  fituated  in  the  diretlion  of 
the  fibres  of  the  wood^  in  a  line  dividing  this  piece 
into  two  equal  parts,  its  (hrinking  will  be  at- 
tended with  no  kind  of  inconvenience.  Care 
Ihould  however  be  taken  to  make  this  pannel 
enter  fo  deeply  into  the  grooves  in  its  frame,  that 
when  it  has  (hrunk  as  much  as  poflible,  its  width 
fliall  not  be  fo  much  reduced  as  to  caufe  it  to 
come  quite  out  of  the  grooves.  This  piece  may 
be  made  about  one-third  of  an  inch  thick ;  and 
the  grooves  which  receive  it  may  be  made  of  the 
fame  width,  and  about  three  quarters  of  an  inch 
deep. 

When  wooden  covers  of  this  kind  are  made  for 
iron  doors  of  large  dimenfions,  they  fliould  be  di- 
vided into  a  number  of  compartments,  otherwifc 
the  center  pieces,  or  the  pannels,  properly  fo  call- 
ed, being  very  large,  the  fhrinking  of  the  wood 
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with  heat  will  be  apt  to  make  them  quit  the 
grooves  of  their  frames,  which  would  open  a  paf' 
iage  for  the  cold  air  to  approach  the  furface  of  the 
iron  door- 

In  faflening  the  wooden  pannel  to  its  iron  door^ 
it  will  be  beft  that  the  wood  fliould  not  come 
into  immediate  contaft  with  the  iron.  Two  or 
three  Ihects  of  cartridge  paper  placed  one  upon 
the  other^  may  be  interpofed  between  them ;  and 
to  prevent  the  poffibiiity  of  this  paper  taking  fire, 
it  may  previoufly  be  rendered  incombuftible  by 
foaking  it  in  a  ftrcng  folution  of  aiumy  mixed 
with  a  little  armenian  bole,  or  common  clay.  This 
paper  will  not  only  affift  very  much  in  confining 
the  heat,  but  will  alfo  cffedtually  prevent  the  wood 
from  being  fet  on  fire  by  beat  communicated 
through  the  iron  door  of  the  Roafter.  It  is  indeed 
highly  improbable  that  the  Roafter  ihould  ever 
be  fo  intenfely  heated  as  to  produce  this  effed:  j 
but  as  the  ftrangeft  accidents  fometimes  do  hap- 
pen, it  is  always  wife  to  be  prepared  for  the  worft 
that  can  happen. 

As  the  center  piece  of  wood,  or  panncl  properly 
fo  called,  which  fills  up  the  wooden  frame,  is  only 
one-third  of  an  inch  in  tbicknefs,  while  the  frame 
is  one  inch  in  thicknefs,  it  is  evident  that  if  the 
face  of  the  frame  be  made  to  apply  every  where 
to  the  flat  furface  of  the  iron  door,  the  center 
piece  will  not  touch  \t.  This  circumftance  will 
be  rather  advantageous  than  otherwife,  in  con- 
fining the  heat  j  but  ftill  it  will  require  fome  at- 
tentipn  in  fattening  t^e  wood  to  the  iron.    Each 
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of  the  two  rivets  which  pafs  through  this  center 
piece,  muft  alfo  be  made  to  pafs  through  a  fmall 
block  of  wood^  about  an  inch  fquare  for  inflance, 
and  one*-third  of  an  inch  thick,  which  will  give 
thefe  rivets  a  proper  bearing,  without  any  ftrain  on 
the  iron  door  which  can  tend  to  alter  its  form. 

When  the  wood  and  the  iron  are  firmly  rivetted 
together,  the  fuperfluous  paper  may  be  taken  away 
with  a  knife.    *' 

The  hinges  of  the  door,  which  in  the  figure  1 8 
are  feen  projeding  outwards  on  the  right  hand, 
are  to  be  rivetted  to  the  outfide  furface  of  the  cir- 
cular iron  door ;  and  in  order  that  they  may  not 
prevent  the  pannel  from  applying  properly  to  the 
door,  they  are  to  be  let  into  the  wood.  The  turn- 
buckles,  by  which  the  door  is  fattened,  muft  be 
made  to  prefs  againft  the  outfide  or  front  of  the 
wooden  frame. 

No  inconvenience  of  any  importance  will  arife 
from  leaving  the  wooden  pannel  fquare,  while  the 
door  itfelf  is  circular  5  but  if  it  Ihould  be  thought 
better,  the  corners  of  the  pannels  may  be  taken  oflFi 
or  the  wooden  pannel  may  be  made  circular ;  this 
fliould  not  however  be  done  till  after  the  pannel 
has  been  fixed  to  the  door.  After  this  has  been 
done,  as  the  rivets  will  be  fufficient  to  hold  the 
fides  of  the  frame  in  their  places,  the  cutting  off 
of  the  corners  of  the  frame  will  produce  no  bad 
confequences. 

I  have  been  the  more  particular  in  my  account 
of  the  manner  of  covering  iron  doors  with  wooden 
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pannels^  for  the  purpofc  of  confining  heat,  as  thf^ 
contrivance  may  be  ufedwith  great  advantage,  not 
only  for  Roafters  and  Ovens,  but  alfo  for  a  vartety 
of  other  purpofes  j  for  the  covers  of  large  boilers 
for  inftance,  for  the  doors  of  hot  clofets,  fteam 
clofets,  &c. 


Of  Double  Doors  for  Roajiers^  conflriiSled  of  tzvo  cir^ 
cular  pieces  of  Sheet-Iron  feamed  together. 

No  difficulty  will  be  found  in  the  conftruftion 
of  thefe  doors ;  and  though  f hey  may  not  perhaps 
confine  the  heat  quite  fo  perfeftly  as  the  doors  we 
have  juft  defcribed,  they  anfwer  very  well ;'  and 
when  the  outfide  of  the  door  is  japanned,  they 
have  a  very  handfome  and  cleanly  appearance. 

There  are  two  ways  of  conftrufting  them,  either* 
of  which  may  be  adopted.;  the  circular  Iheet  of 
iron  which  forms  the  infide  of  the  door,  may  be 

ft 

fiat,  and  the  outfide  fheet  difliing ;  or  the  outfide 
flieet  may  be  fiat,  and  the  infide  fheet  difliing; 
but  whichfoever  of  thefe  methods  is  adopted,  the 
hinges  mufl  be  attached  to  the  outfide  of  the  door  J 
and  care  muft  be  taken  to  make  that  part  of  the 
infide  of  the  door  quite  flat  which  lies  againfl  the 
end  of  the  Roafler,  arid  clofes  it.  The  diflance  of 
the  infide  fheet  of  iron  and  the  outfide  fheet,  is  no£ 
very  efiential ;  it  Ihould  not  however  be  lefs  thaii 
one  inch  in  the  center  of  the  door;  and  thefe  two 
fheets  fhould  not  touch  each  other  any  where,  ex- 
cept 
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ccpt  it  be  at  their  circumference,  where  they  are 
faftened  together.  In  the  center  of  the  outfide 
Iheet  there  (hould  'be  fixed  a  knoD  of  iron,  or  of 
brafs,  to  ferve  as  a  handle  for  opening  and  Ihut- 
ting  the  door. 

'  Double  doors  of  this  kind  might  eafily  be  con* 
ftruAed  of  two  circular  pieces  of  caft  iron,  faftr 
ened  together  by  rivets ;  or  of  one  piece  of  caft 
iron,  caft  difhing,  and  a  flat  piece  of  ftieet  iron 
turned  over  it.  When  the  latter  conftruftion  is 
adopted,  the  caft  iron  muft  form  the  infide  of  the 
door,  and  its  convex  fide  muft  projeft  into  the 
Roafter.  It  ftiould  be  quite  flat  near  its  circum- 
ference, in  order  that  it  may  clofe  the  Roafter  with 
accuracy,  and  it  ftiould  be  kt  leaft  three  quarters 
of  an  inch  larger  in  diameter  than  the  Roafter,  in 
order  that  no  part  of  the  circular  plate  of  flieet 
iron,  which  ftiould  be  faftened  to  it  by  being  turned 
over  its  edge,  may  get  between  it  and  the  end  of 
the  Hoafter. 


Of  the  Blow  Pipes. 

There  are  various  ways  in  which  the  Blow* 
pipes  may  be  faftened  to  the  Roafter.  The  com- 
mon method,  when  they  are  made  of  (heet  iron, 
is  to  faften  them  with  rivets ;  but  ^s  blow-pipes  of 
Iheet-iron  are  liable  to  be  burnt  out  in  i  few  years, 
if  much  ufed,  it  is  better  to  procure  them  of  caft- 
xfon  from  an  iron-founder,  in  which  cafe  they  fliould 
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be  caft  with  flanches,  and  (hould  be  keyed  on  the 
infide  of  the  llpafter ;  and.their  joinings  with  the 
bottom  of  the*Roafter  muft  be  made  tight  with 
fome  good  cement  that  will  (land  fire,  smd  is  pro- 
per for  that  ufe. 

The  effeft  of  the  blow-pipes  will  be  confiderably 
increafed,  if  a  certain  quantity  of  iron  wire,  in  loofe 
roils,  or  of  iron  turnings,  be  put  into  them.  Thefe 
being  heated  by  the  fire,  the  air  which  paffes 
through  the  tubes,  coming  into  contaft  with  them, 
will  be  more  heated  than  it  would  be  if  the  tubes 
were  enipty;  but  care  muft  be  taken  that  the 
quantities  of  thefe  fubftances  ufed,  be  not  fo  great 
as  to  choke  up  the  tube  and  obftruft  too  much  the 
paflage  of  the  air. 

^  The  ftoppers  of  the  blow-pipes  muft  be  made  to 
clofe  them  well,  otherwife  air  will  find  its  way 
through  the  blow-pipes  into  the  Roafter  at  times 
when  it  ought  not  to  be  admitted.  One  of  thefe 
ftoppers,  reprefented  on  a  large  fcale,  is  feen  drawn 
a  little  way  out  of  its  blow-pipe,  in  the  figure  17; 
and  in  that  figure,  part  of  the  iron  ftrap  is  feen 
which  fupports  the  front  ends  of  the  two  blow- 
pipes, and  confines  them  in  their  places.  This 
ftrap  will  not  appear  when  the  Roafter  is  (tt^  for  it 
will  then  be  entirely  covered  and  concealed  by  the 
brick-work. 

Where  blow-pipes  are  made  of  ftieet  iron,  they 
fliould  be  fo  conftrufted  and  fo  faftened  to  the 
Roafter,  that  they  may  at  any  time  be  removed 
and  replaced  without  taking  the  Roafter  out  of  the 
brick'Work.    This  is  neceflary,  in  order  that  they 

may 
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may  be  taken  away  to  be  repaired  or  replaced  with 
new  ones,  when  by  long  ufe  they  become  burnt 
out  and  unfit  for  feYvice.  If  they  be  made  with 
flanches,  and  keyed  on  the  infide,  and  if  they  be 
fupported  in  front  on  an  iron  ftrap  of  the  form  re- 
prefented  in  figure  14,  they  may  at  any  time  be 
removed  with  little  trouble,  by  unkcying  them, 
and  removing  a  few  bricks.  When  the  bricks'  in 
front,  which  it  will  be  neceffary  to  take  away,  are 
removed,  this  will  open  a  paflage  into  the  fire- 
place  fufficiently  large  to  come  at  the  wall  at  the 
farther  end  of  the  fire-place,  which  muft  come 
away  in  order  to  difengage  the  farther  ends  of  the 
blow-pipes,  which  ^re  fixed  in  it-  This  wall  muft 
be  carefully  built  up  again,  after  the  new  blow- 
pipes have  been  introduced  and  fattened  to  the 
Roafter, 

Of  the  Steam  Tube. 

This  \%  an  effential  part  of  the  machinery  of 
a  Roafter,  and  muft  never  be  omitted.  It  fhould 
be  fituated  fomewhere  in  the  upper  part  of  the 
Roafter,  but  it  is  not  neceffary  that  it  ftiould  be 
placed  exaftly  at  the  top  of  it.  It  might  perhaps 
be  thought  that  a  hole  in  the  upper  part  of  the 
door  would  ferve  the  purpofe  of  a  fteam-tube  s 
but  this  contrivance  would  not  be  found  to  an^ 
fwer.  A  fteam-tube,  properly  conftrudted,  will 
have  what  is  called  a  draft  through  it,  which  on 
fome  occi^fions  will  be*  found  to  be  very  ufeful, 
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but  an  hole  in  the  door,  unconnedked  with  a  tube 
could  have  no  draft.  It  is  abfolutely  neceffary 
that  there  fiiould  be  a  damper  in  the  ftean>tube. 
The  fimpleft  damper  is  a  circular  plate  of  iron,  a 
very  little  lefs  in  diameter  than  the  tube,  which, 
being  placed  in  it,  is  moveable  about  an  axis, 
which  is  perpendicular  to  the  axis  of  the  tube. 
This  circular  plate  being  turned  about,  and  placed 
in  different  pofitions  in  the  tube,  by  means  of  its 
axis,  which,  being  prolonged,  comes  forward 
through  the  brick-work,  the  paffage  of  the  fteam 
through  the  tube  is  more  or  lefs  obftrufted  by  it. 
This  prolonged  axis,  which  may  be  called  the 
projefting  handle  of  this  damper,  is  reprefented  in 
the  figures  14,  15,  and  ly.  This  appears  to  me 
to  be  one  of  the  fimpleft  kind  of  dampers  I  am 
acquainted  with ;  and  it  has  this  in  particular  to 
recommend  it,  that  it  may  be  regulated  without 
opening  any  pafTage  into  the  fteam-tube,  or  into 
the  Roafter,  by  which  the  ^ir  could  force  its  way. 

Of  the  Dripping  Pan. 

As  the  principal  dripping-pan  of  a  Roafter  is 
deftined  for  holding  water,  and  as  it  is  of  much 
importance  that  it  fliould  not  leak,  it  (hould  be 
hammered  out  of  one  piece  pf  fjieet-iron,  in  the 
fame  manner  as  a  frying-pan  is  formed  j  or  if  the 
metal  be  turned  up  at  the  corners,  it  Ihould  be 
Japped  over,  but  not  cut,  and  all  rivetting-nails 
IhouJd  be  avoided,  except  fuch  ^s  can  be  placed 

very 
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very  hear  the  edge  of  the  pan,  and  above  the 
common  level  of  the  water  that  is  put  into  it.  To 
avoid  the  neceflity  of  placing  any  rivetting-nail  at 
the  bottom  of  the  pan,  or  near  it,  in  faftening  the 
Aiders  on  which  the  pan  runs,  thefe  Aiders  ihould 
be  made  to  pafs  upwards,  by  the  ends  of  the 
pan,  in  order  to  their  being  feftened  to  it  near  its 
brim. 

The  dripping  pan  fhould  not  be  made  quite  fo 
long  as  the  Roafter,  for  room  muft  be  left  between 
the  farther  end  of  it  and  the  farther  end  of  the 
Roafter,  for  the  hot  air  from  the  blow-pipes  to  paft 
up  into  the  upper  part  of  the  Roafter.  In  order 
to  ftop  the  dripping-pan  in  its  proper  place,  when 
it  is  pufhed  into  the  Roafter,  the  farther  end  of 
the  Ihelf  on  which  it  Aides,  may  be  turned  up- 
wards, and  the  brina  of  the  drippijig-pan  made  to 
ftrike  againft  this  projedling  part  of  the  (helf. 
The  opening  between  this  projeding  part  of  the 
flielf,  and  the  farther  end  of  the  Roafter,  ftiould  be 
about  one  inch,  or  i  {  inches  wide,  and  it  may  be 
juft  as  long  as  the  cjripping-pan'  is  wide  at  the 
brim.  This  part  of  the  ftielf  which  projects  up- 
wards, ftiould  be  half  an  inch  higher  than  the  brim 
of  the  dripping-pan,  in  order  to  prevent  the  current 
of  hot  air  from  the  blow-pipes  from  ftriking  againft 
the  end  of  the  dripping-pan,  and  heating  it  too 
much.  The  fhelf  may  be  ftopped  in  its  proper 
place,  by  means  of  two  horizontal  projecting  flips 
of  iron,  about  one  inch,  or  i  i  inches  long,  each,  at 
its  farther  end,  which,  ftriking  againft  the  end  of 
the  Roafter,  will    prevent  the  fhelf  from .  being 
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pii(hed  too  tar  into  it.  The  dripping-pan  fhoiild 
have  two  falling  handles,  one  at  each  end  of  it* 
i^hich  handles  (hould  have  ftops  to  hold  them  fafl: 
when  they  are  raifed  into  an  horizontal  pofition- 
As  thefe  handles  will  neceflarily  projeft  a  little 
beyond  the  ends  of  the  pan,  even  when  they  are 
not  raifed  up,  the  handle  at  the  farther  end  of  the 
pan  will  prevent  the  brim  of  the  pan  from  adlually 
touching  the  projeding  end  erf  the  (helf ;  which 
circumftance  will  be  advantageous,  as  it  will  fervc 
to  defend  the  end  of  the  pan,  and  prevent  its  be- 
ing fo  much  heated  as  otherwife  it  would  be  by 
the  hot  air  from  below. 

I  find,  on  enquiry  from  fcveral  perfons  who  have 
lately  made  the  experiment,  that  it  is  by  far  the 
bed  method  to  ufe  two  dripping-pans,  one  within 
the  other,  with  water  between  them.  As  the  upper 
pan  is  very  thin,  being  made  of  tin  *  (tinned  (beet 
iron)  it  is  kept  as  cool  as  is  neceffary  by  the  water ; 
and  the  furface  of  the  water  being  covered  and  pro- 
tefted,  it  does  not  evaporate  ifo  faft  as  when  it  is 
left  expofed  to  the  hot  air  in  the  Roafter. 

Of  the  Precautions  that  may  he  ujed  t9  p'event  the 
Dripping  Pan  from  being  too  much  heated. 

This  is  a  very  important  matter,  and  too  much' 
attention  cannot  be  paid  to  it  by  thofe  who  con- 

*  Some  perfons  have  ufed  a  (hallow  earthen  diih,  inftead  of 
this  fecond  dripping-pan ;  but  earthen  ware  does  not  anfwer  fo 
well  for  this  ufe  as  tin,  as  it  is  more  liable  to  be  heated  too 
inach  by*the  radiant  heat  from  above. 
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flruft  Roafters,  From  what  has  been  iaj<^  it  is 
evident,  that  if,  in  roafting  meat,  thg  water  in  the 
dripping-pan  ever  happens  to  be  all  evaporated,  the 
drippings  from  the  meat  which  fall  on  it  cannot  fail 
to  fill  the  Roafter  with  noxious  fumes.  It  is 
certainly  not  furprizing  that  thofe  who,  in  roafting 
in  a  Roafter,  neglefted  to  put  water  into  the  drip* 
ping-panj  (hould  not  much  like  the  flavour  of  their 
roafted  meat, 

There  is  a  method  of  defending  the  dripping- 
pan  from  heat,  which  many  have  put  in  prac- 
tice with  fuccefs ;  but  although  it  effedually  an- 
fwers  the  purpofe,  yeft  it  is  attended  with  a  ferious 
inconvenience,  which,  as  it  is  not  very  obvious, 
ought  to  be  mentioned.  When  the  bottoms  of 
Roafters  were  made  flat,  their  dripping-pans  weie 
much  more  liable  to  be  too  much  heated  than  they 
are  when  the  body  of  the  Roafter  being  made 
cylindrical,  the  dripping-pan  ia  placed  on  a  fhelf 
in  the  manner  I  have  here  recommended.  And 
feveral  perfons  finding  the  water  in  the  dripping* 
pans  of  their  Roafters  to  boil  away  very  faft,  covered 
the  (flat)  bottoms  of  their  Roafters  with  fand,  or 
with  a  paving  of  thin  tiles,  or  bricks.  This  pro- 
duced the  defired  efFeft ;  but  this  contrivance  occa^ 
fions  the  bottom  of  a^ Roafter  to  be  very  foon 
burnt  out  and  deftroyed.  The  heat  from  the  fire 
communicated  to  the  under  fide  of  the  bottom  of 
the  Roafter  not  being  able  to  make  its  way  upwards 
into  the  body  of  the  Roafter,  through  the  ftratum 
of  fand  or  bricks  (which  fubftances  are  non-con- 

duftors  of  heat)  it  is  accumulated  in  the  bottom  of 

the 


^54  ^f  -K^^^^^^^  Fir e-f  laces. 

the  Roafter,  and /becomes  there  fo  intenfe  as  to 
dcftroy  the  iron  in  a  fhort  time. 

The  beft  method  that  can  be  adopted  for  pre- 
venting the  dripping-pan  from  being  too  much 
heated,  is  to  defend  the  bottom  of  the  Roafter  from 
the  direft  aftion  of  the  fire,  by  interpofing  a  fcreen 
of  fome  kind  or  other  between  it  and  the  burning 
fuel.  This  fcreen  may  be  a  plate  of  caft  iron, 
about  one  third  of  an  inch  thick,  with  a  number 
of  fmall  holes  through  it,  fupported  upon  iron  bars 
at  the  diftance  of  about  an  inch  below  the  bottom 
of  the  Roafter; — or  it  may  be  formed  of  a  row  of 
thin  flat  tiles  laid  upon  the  blow-pipes,  and  fup- 
ported  by  them, 

Roafters  which  are  made  of  a  cylindrical  form, 
will  hardly  ftand  in  need  of  any  thing  to  fcreen 
them  from  the  fire ;  efpecially  if  their  iire-places 
are  fituated  at  a  proper  diftance  below  them,  and 
if  the  fize  of  the  fire  is  kept  within  due  bounds. 
But  after  all,  if  the  perfon  to  whom  the  manage- 
ment of  a  Roafter  is  committed  is  determined  to 
deftroy  it,  no  precautions  can  prevent  it;  and 
hence  it  appears  how  very  neceflary  it  is  to  fecure 
the  good  will  of  the  cooks.  They  ought  certainly 
to  wi(h  well  to  the  fuccefs of  thefe inventions;  for 
the  introduction  of  them  cannot  fail  to  diminifh 
their  labour,  and  increafe  their  comforts  very 
much. 
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Of  large  Roajlers^   that  will  ferve   to  roast,  and 

BAKE  at  the  fame  Time. 

It  has  been  found  by  experience  that  any 
Hoafter  may  be  made  to  roaft  and  bake  at  the  fame 
time,  ih  great  perfeftion,  when  the  proper  pre- 
cautions are  taken;  but  this  can  beft  be  done 
when  the  Roafter  is  of  a  large  fize,  from  20  inclies 
to  24  inches  in  diameter,  for  inflance ;  for  in  this 
cafe  there  will  be  room  above  the  meat  for  a  ftielf 
on  which  the  things  to  be  baked  can  be  placed. 
.  And  even  when  there  is  no  roaftlng  going  on  be- 
low it,  any  thing  to  be  baked  fliould  be  placed  oa 
this  flielf,  in  order  to  its  being  nearer  to  the  top 
of"  the  Roafter,  where  the  procefs  of  baking  goes 
on  better  than  any  where  elfe.  In  baking  bread, 
pyes,  c^kes,  &c.  it  feems  to  be  neceflary  that  the 
heat  fhould  defcend  in  rays  front  the  top  of  the 
oven,  and  as  the  intenfity  of  the  effedls  produced 
by  the  calorific  rays  which  proceed  from  a  heated 
body,  is  much  greater  near  the  hot  body  than  at  a 
greater  diftance  from  it,  (being  moft  probably  as 
the  fquares  of  the  diftances  inverfely)  it  is  evident 
why  the  procefs  of  baking  fhould  go  dft  beft  in  a 
low  oven,  or  when  the  thing  to  be  baked  is  placed 
near  the  top  of  the  oven,  or  of  the  Roafter,  when 
it  is  baked  in  a  Roafter. 

The  ftielf  in  the  upper  part  of  a  Roafter  for 
baking,  may  be  made  of  a  fingle  piece  of  fheet- 

iron. 
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iron,  but  it  will  be  much  better  to  make  it  double^ 
that  is  to  faVi  of  two  pieces  of  (beet-iron,  placed 
at  a  fmall  diftance  from  each  other,  and  turned  in- 
wards, and  fattened  together  at  their  edges,  in  the 
manner  which  will  prefently  be  more  particularly 
defcribed*  This  (belf,  whether  it  be  made  fingle 
or  double,  fliould  be  placed  upon- ledges,  rivetted 
to  the  fides  of  the  Roafters  i  and  to  prevent  the 
hot  air  from  the  blow-pipes  from  paffing  up  be- 
tween the  farther  end  of  this  (helf  and  the- farther 
end  of  the  Roafter,  the  (helf  (hould  be  pufhed 
quite  back  againft  the  end  of  the  Itoafter.  It 
fhould  be  made  (horter  than  the  Roafter  by  about 
two  inches,  in  order  that  there  may  be  fufficient 
room  between  the  hither  end  of  the  (helf  and  the 
infide  of  the  door  of  the  Roafter,  for  the  vapour 
that  ought  to  be  driven  out  of  the  Roafter  to  pafs 
upwards  to  the  opening  of  the  fteam-tube*  This 
flielf  Ihould  not  be  faftened  in  its  place,  for  it 
may  fometimes,  when  very  large  pieces  of  meat 
are  roafted,  be  found  neceflfary  to  remove  iN 

As  it  feems  probable  that  radiant  heat  from  the 
top  and  fides  of  the  Roafter,  afts  an  important 
part,  even  in  the  procefs  of  roafting,  if  a  Roafter 
of  very  large  dimenfions  were  to  bo  conftrufted, 
I  think  it  would  be  advifeable  not  to  make  its 
tranfverfe  feftion  circular,  but  elyptical,  the  longeft 
axis  of  the  elypfe  being  in  an  horizontal  pofition* 
This  form  would  bring  the  top  of  the  Roafter  to 
be  nearer  to  the  meat  than  it  would  be  if  its  form 
were  cylindrical  j  its  capacity  remaining  the  fame^ 
5  How 
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How  far  an  horizontal  (helf  of  ftieet  iron^  placed 
immediately  over  the  meat,  and  very  near  it^  would 
unfwer  as  a  remedy  for  the  defed  of  a  Roafter,  the 
top  of  which,  on  account  of  its  great  fize,  (hould 
be  found  to  be  too  far  from  the  furface  of  the 
meat,  I  cannot,  pretend  to  determine,  as  I  never 
have  made  the  experiment ;  but  I  think  it  well 
deferving  of  a  trial.  If  the  farther  end  of  this 
Ihelf  were  made  to  touch  the  farther  end  of  the 
Roafter,  fo  as  to  prevent  the  current  of  air  from 
the  blow-pipes  from  getting  up  between  them,  it 
is  very  certain  that  this  hot  air  would  be  forced  to 
impinge  againft  the  fhelf,  and  run  along  the  under 
fide  of  it,  to  the  hither  end  of  the  Roafter-  The 
only  queftlon  remaining,  and  which  can  only  be 
determined  by  experiment,  is,  whether  this  hot  air 
would  heat  the  ihtli  fufficiintlyy  or  to  that  tem- 
perature which  is  neceffary,  m  order  that  the  iron 
may  throw  off  thofe  calorific  rays  which  arc 
wanted. 

If  this  flielf  were  covered  above  with  a  pavement 
of  tiles,  or  if  it  were  conftrufted  of  two  (heets  of 
iron  placed  parallel  to  each  other,  at  the  diftance 
of  about  one  inch,  turned  in,  or  made  difhing 
at  their  edges,  and  feamed  together  at  their  ends 
and  fides  in  fuch  a  manner  as  to  confine  the  air 
Ihut  up  between  them,  cither  of  thefe  contri- 
vances3  by  obftrudting  the  heat  in  its  paflage 
through  the  (helf,  would  promote  its  accumulation 
at  its  under  furface,  which  would  not  only  increafe 
the  intenfity  of  the  radiant  heat  where  it  is  want- 
eds 
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cd,  but,  by  dimiaifhing  the  quantity  of  heat 
which  paffes  thrvugk  the  (helf,  would  be  very 
ufeful  when  any  thing  is  placed  on  it  in  order 
to  be  baked. 

Whenever  a  (helf  is  made  in  a  Roafter,  whether 
it  be  fituated  above  the  dripping-pan  or  below  it, 
I  think  it  would  always  be  found  advantageous 
to  conftruft  it  in  the  manner  here  defcribed,  viz* 
of  two  (heets  of  iron,  with  confined  air  between 
them;  or  perhaps  it  may  be  ftill  better  to  fill 
this  cavity  with  finely  pulverized  charcoal.  The 
additional  expence  of  conftrufting  tlie  fhelves  of 
Roafters  in  this  manner  would  be  but  trifling ;  and 
the  paflTage  of  the  heat  through  them^  which  it  is 
always  defirable  to  prevent  as  much  as  pofliblc, 
will,  by  this  fimple  contrivance,  be  greatly  ob- 
ftrufted.  If  the  lower  fhelf  be  fo  conftrufted,  it 
will  no  doubt  be  found  very  ufeful  in  preventing 
the  too  quick  evaporation  of  the  water  in  the 
dripping-pan. 

Of  various  alterations  that  have  been  made  in  the 
forms  of  RoaJlerSj  and  of  the  advantages  and 
difadvantages  of  each  of  them. 

The  blow-pipes  of  all  the  Roafters  that  were 
conftrudled,  till  very  lately,  were  made  to  pafs 
round  to  the  farther  end  of  the  Roafter ;  and  after 
forming  two  right  angles  each,  they  entered  the 
Roafter,  in  an  horizontal  diredkion,  juft  above  the 
level  of  the  brim  of  the  dripping-pan,  in  the 
manner  reprefented  in  the  figure  19- 

The 
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-The  figure  20  ftiows  the  manner  in  which  the 
ferow-pipes  have  been  conftrufted  of  late. 

The  advantages  of  the  former  conftrudtion  were, 
a  great  length  of  tube,  and  confequently  a  greater 
elFedt  on  that  account ;  and  a  good  direction  to 
the  current  of  hot  air :  the  difadvantagcs  were,  the . 
difficulty  of  removing  the  tubes  to  repair  them, 
without  unfetting  the  Roafter;  and  the  difficulty 
of  procuring  blow-pipes  of  this  form,  of  caft  iron;- 
and  laftly,  the  great  depth  of  fpace  that  was  re* 
quired  for  fettmg  the  Roafter. 

The  advantages  of  the  blow-pipe,  reprefented  in 
figure  20,  have  already  been  noticed.    The  difad- 
vantage  from  want  of  length,  is  compenfated  by  a 
fmall  increafe  of  diameter.     When  this  blow-pipe 
is  fattened  to  the  Roafter,  its  flanch  is  covered 
with  a  cement,  and  the  vertical  end  of  the  pipe 
being  introduced  into  the  Roafter,  through  the 
circular  hole  in  the  bottom  of  it,  which  is  made 
to  receive  it,  a  flat  iron  ring,  covered  with  cement 
on  its  under  fide,  is  then  flipt  over  the  end  of  the 
tube  within  the  Roafter,  and  a  key  of  iron,  in  the 
form  of  a  wedge,  being  pafled  through  both  fides 
of  the  tube,  in  holes  prepared  to  receive  it,  by 
driving  this  wedgelike  key  with  a  hammer,  the 
ring  is  forced  downwards,  and  at  the  fame  time  the 
flanch  of  the  blow-pipe  is  forced  upwards  againft 
the  bottom  of  the  Roafter,  by  which  means  the 
blow-pipe  is  firmly  fixed  in  its  place,  and  the  ce- . 
ment  makes  the  joinings  air-tight.    By  removing 
this  key,  the  pipe  may  at  any  time  be  removed 
without  deranging  the  Roafter. 

VOL,  II  I.  M  ThQ 
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The  figure  19  reprefents  the  feftion  of  a  flat- 
bottomed  Roafter.  In  this  there  is  a  ftielf  on 
which  two  pies  are  fecn  baking,  and  a  piece  of 
meat  is  reprefented  lying  on  the  gridiron. 

In  the  figures  14  and  15,  the  front  or  hither 
end  of  the  Roafter  is  reprefented  as  being  turned 
over  a  ftout  iron  wire.  The  firft  Roafters  that 
Were  conftrudted  were  all  made  in  a  different 
manner.  The  hither  end  of  the  Roafter  was  ri- 
vetted  to  a  broad  flat  frame,  conftrufted  of  ftout 
plate  iron ;  and  to  this  frame,  or  flat  front,  which 
projefted  before  the  brick-work,  the  hinges  and 
ttirn-buckles  of  the  door  were  faftened.  An  idea 
of  this  manner  of  conftrufting  the  front  of  a 
Riaafter  may  be  formed  from  the  figure  21,  al- 
though this  figure  does  not  reprefent  the  front  of 
a  Roafter,  but  that  of  an  oven,  which  will  be  de- 
fcribed  prefently. 

There  is  no  objeftion  to  this  method  of  con- 
ftrufting  Roafters,  but  the  expence  of  it. 


Of  fonic  attempts  to  fimplify  the  ConflruEtion  of  the 

Roafter. 

Finding  that  much  more  heat  was  always 
communicated  to  the  undcrfidcs  of  Roafters,  efpe- 
cially  as  they  were  firft  conftrufted  (with  flat  bot- 
toms) than  was  there  wanted,  meditating  on  the 
means  I  could  employ  to  defend  the  bottom  of  the 
dripping-pan  from  this  exceflive  heat,  without,  at 

the 
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the  fame  time,  expofing  the  bottotn  of  the  Roafter 
to  the  danger  of  being  foon  deftroyed,  in  confe- 
quence  of  the  accumulation  of  it,  on  its  paffage 
upwards  being  prevented ;'  it.  occurred  to  me,  that 
if  the  bottom  of  the  Roafter  were  covered  with  a 
(hallow  iron  pan  turned  Upfide  down>  \vith  a  row 
of  holes  from  fide  to  fide  at  the  farther  end  of  it^ 
and  if  a  certain  quantity  of  frefli  air  could  occafion- 
ally  be  admitted  under  this  inverted  pan;  this 
cold  air,  on  coming  into  contaft  with  the  "bottom 
of  the  ^Roafter  would  take  off  the  heat,  and  be- 
coming fpecifically  lighter  on  beirig  heated  >  would 
pafs  upwards  through  the  holes  at  the  farther  end 
of  this  pan  into  the  Roafter^  ferving  at  the  fame 
time  three  ufeful  purpofes,  namely,  to  defend  tbfe 
dripping-pan ;— to  cool  the  bottom  of  the  Roafter  j 
— and  to  aflift  in  heating  the  infide  of  the  Roaftcf^ 
above,  where  heat  is  moft  wanted.  This  inventioh 
was  put  in  practice,  and  \^as  found  to  anfwer  very 
well  all  the  purpofes  fof  which  it  was  contrived* 
It  was  likewife  found,  that  with  proper  manage- 
ment the  current  of  heated  air  from  below  the 
inverted  pan  ihight  be  fo  regulated^  as  to  roaft  jmeat 
very  well  without  making  any  hft  of  the  blow^ 
pipes;  and  confequently  that  ftoafters  might  be 
conftrufted  without  blow-pipes. 

As  the  fubftttution  of  the  contrivance  above 
flefcribed  in  lieu  of  the  blow-piJ)es  would  fimplify 
the  conftrudtioh  of  the  Rbaftcr  very  much>  and 
enable  tradefmeA  to  afford  the  article  at  a  much 
lower  price,  I  took  a  great  deal  of  fiains  to  find  out 
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whether  a  Roafter  on  this  fimple  conflrudion  could 
be  made  to  perform  as  well  as  thofe  which  are 
made  witli  blow*pipes.  I  caufed  one  of  them  to 
l>e  put  up  in  my  own  houfe,and  tried  it  frequently; 
and  I  engaged  feveral  of  my  friends  to  try  them  ; 
and  they  were  found  to  anfwer  fo  well,  that  I  ven- 
tured at  length  to  recommend  it  to  manufafturers 
to  make  them  for  fale.  As  they  were  called 
Roaflers,  and  as  they  coft  little  more  than  half 
what  thofe  with  blow-pipes  were  fold  for,  many 
perfons  preferred  them  on  account  of  their  cheap- 
nefs,  and  more  than  two  hundred  of  them  have  al- 
ready been  put  up  in  different  parts  of  the  country, 
and  I  am  informed  that  they  have  anfwered  to  the 
entire  fatisfaftion  of  thofe  who  have  tried  them. 

Although  they  are  undoubtedly  inferior  in  fome 
refpefts  to  Roafters  which  are  furnifhed  with 
blow-pipes,  meat  may>  with  a  little  care  and  at- 
tention, be  roafled  in  them  in  very  high  perfedion; 
and  as  nothing  can  poffibly  anfwer  better  than 
they  do  for  all  kinds  of  baking,  they  will,  I  am 
perfuaded,  find  their  way  in  due  time  into  common 
ufe. 

Roafters  on  this  fimple  conftruftion  (without 
blow-pipes)  which  I  (hall  call  Roajin^  OvenSy  were 
at  firft  made  with  flat  bottoms,  but  of  late  they 
have  been  made  cylindrical ;  and  as  I  think  the  cy- 
lindrical form  much  the  befl:  in  many  relpefts,  I 
fliall  give  a  defcription  of  one  of  them. 

Figure  2 1  reprefents  a  fi^ont  view  of  a  cylindri- 
cal Roalling-Oven  with  its  door  (hut.    The  front 

end 
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end  of  the  large  cylinder,  which  conftitutes  the 
body  of  this  oven,  inftead  of  being  turned  over  a 
ftout  wire,  is  turned  outwards,  and  rivetted  to  a 
flat  piece  of  thick  (heet  iron,  which  in  this  figure 
is  didinguiflied  by  vertical  lines,  and  which  I  (hall 
call  the  front  of  the  oven. 

The  door  of  the  oven  is  diflinguilhed  by  hori- 
zontal lines.  The  general  form  of  the  front  of  the 
oven  is  circular;  but  it  has  two  projeftions  on  oppo- 
fite  fides  of  it,  to  one  of  which  the  hinges  of  the 
door,  and  to  the  other  the  turnbuckles  for  faftening 
it  when  it  is  clofed,  are  faftened.  It  has  another  pro- 
jedtion  above,  which  ferves  as  a  frame  to  the  door- 
way, through  which  a  brufh  is  occafionally  intro- 
duced for  the  purpofe  of  cleaning  the  flues.  On  one 
fide  of  this  projeAion  there  is  a  fmall  hole,  which  is 
diflinguilhed  by  the  letter  ir,  through  which  the 
handle  or  projefting  axis  of  the  circular  regifter  of 
the  vent-tube  (which  is  not  feen)  pafles. 

In  the  body  of  the  oven,  at  the  diftance  of  half 
its  femi-diameter  below  its  center  or  axis,  there  is 
an  horizontal  flielf,  which  is  fixed  in  its  place,  not 
by  refting  on  ledges,  or  by  being  rivetted  to  the 
fides  of  the  oven,  but  by  its  hither  end  being 
turned  down,  and  firmly  rivetted  to  the  vertical 
plate  of  iron,  which  I  have  called  the  front  of  the 
oven.  This  flielf,  which  Ihould  be  made  double 
to  prevent  the  heat  from  pafling  through  it  from 
below,  muft  not  reach  quite  to  the  farther  end  of 
the  oven :  there  mufl  be  an  opening  left,  about 
gne  inch  in  width,  between  the  end  of  it  and  the 

14  3  farther 
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farther  end  of  the  oven,  through  which  opening 
the  air  heated  below  the  fhelf  will  make  its  way 
ypwards  into  the  upper  part  of  the  oven. 

From  what  has  been  faid,  it  will  be  evident  that 
the  hollow  fpace  below  the  (helf  we  have  juft  been 
defcribing,  which  I  fhall  call  the  air-chamber,  is 
intended  to  ferve  in  lieu  of  the  blow-pipes  of  a 
Roafter ;  and  this  office  it  will  perform  tolerably 
well,  provided  means  are  ufed  for  admitting  cold 
air  into  it,  from  without,  occafionally.  This  is 
done  by  means  of  a  regifter,  which  is  lituated  at 
the  lower  part  of  the  vertical  front  of  the  Roafter, 
a  little  below  the  bottom  of  the  door.  This  re- 
gifter is  diftinftly  reprefented  in  the  figure  z  i . 

Figure  22,  which  reprefents  a  vertical  feftion  of 
the  oven  through  its  axis,  (hows  the  (double)  do«r 
of  the  Roafter  Ihut,  and  the  two  dripping-pans, 
one  within  the  other,  ftanding  on  the  fhelf  we 
have  juft  been  defcribing,  and  a  piece  of  meat 
above  them,  which  is  fuppofed  to  be  laying  on  a 
gridiron  placed  in  the  fecond  dripping-pan.  The 
regifter  of  the  air-chamber,  below  the  ftielf,  which 
fypplies  the  place  of  the  blow-pipes,  is  reprefented 
as  being  open ;  and  a  part  of  the  fteam-tube  is 
fliown,  through  which  the  fteam  and  vapour  are 
driver^  out  of  the  oven,  by  the  blaft  of  hot  air  fron^ 
the  air-chamber. 

The  cylinder  which  conftitutes  the  body  of  the 

oven,  is  two  feet  long,  and  is  fuppofed  to  be  of 

caft  iron.     It  is  caft  with  a  flanch,  which  projefts 

outwards  about  one  inch  at  the  opening  of  the  cy^ 

^  linder:^ 
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Under,  by  means  of  which  flanch  it  is  attached,  by- 
rivets,  to  the  front  of  the  oven,  which,  as  I  have 
alreacjy  obferved,  muft  be  made  of  ftrong  ftieet 
iron,  which  may  be  near  one-eighth  of  an  inch  in 
thicknefs,  j 

As  the  fticlf  is  not  attached  to  the  fides  of  the 
oven,  but  to  \t%  fronts  the  body  of  the  oven  need 
not  be  perforated,  except  in  one  place,  namely, 
where  the  fleam  goes  off;  and  as  the  bottom,  or 
farther  end  of  the  cylinder,  and  the  flanch  at  its 
hither  end,  and  the  cylinder  itfelf,  are  all  caft  at 
the  fame  time,  and  as  the  form  of  the  oven  is 
fuch  as  will  deliver  well  from  the  mould,  it  appears 
to  me  that  the  article  might  be  afforded  at  a  low 
price,  efpecially  in  this  country,  where  the  art  of 
cafling  in  iron  is  carried  to  fo  high  a  pitch  of  per- 
feftion. 

The  fhelf  might  eafily  be  made  of  cafl  iron,  as 
might  alfo  the  dripping-pans  and  the  double  door 
of  the  oven ;  and  I  fhould  not  be  furprized  if 
Englifh  workmen  fhould  fucceed  in  making  even 
the  front  of  the  oven,  and  the  regifler  of  the  air- 
chamber,  and  every  other  part  of  the  machinery,  of 
that  cheap  and  moft  ufcful  metal. 

If  the  fhelf  be  made  of  cafl  iron,  to  fave  the 
trouble  of  rivetting  in  making  it  double,  it  may 
be  f:ovcred  by  ah  inverted  fhallow  pan  of  cafl  iron, 
and  in  the  bottom  of  this  pan,  which  will  be 
uppermofl  when  it  is  inverted,  there  may  be  cafl 
two  fhallow  grooves,  both  in  the  direftion  of  the 
length  of  the  pan,  and  confequently  parallel  to 
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each  other,  in  which  grooves  (which  may  he  fitu* 
died  about  an  inch  from  the  fid^s  of  the  inverted 
pan)  two  parallel  projedions  at  a  proper  diftance 
from  each  other,  caft  at  the  bottom  of  the  lower 
dripping-pan,  may  pafs.  Thefe  projeftions  pafflng 
freely  in  the  grooves  which  receive  them,  will  ferve 
to  keep  the  dripping-pan  fteady  in  its  proper  di- 
rection when  it  is  puihed  into  or  drawn  out  of  the 
oven. 

To  increafe  the  efFeft  of  the  air-chamber  when 
this  oven  is  ufed  for  roafling  meat,  a  certain  quan-r 
tity  of  iron  wire,  in  loofe  coils,  or  of  iron  turnings, 
may  be  put  into  the  air-chamber. 

The  door  of  the  oven,  which  is  very  diftinftly 
reprefented  in  the  figure  21,  (hould  h6  about  19 
inches  in  diameter,  if  the  oven  is  1 8  inches  in  dia- 
meter within,  or  in  the  clear.  In  this  figure 
the  internal  edge  or  corner  of  the  hither  end  of 
the  body  of  the  oven  is  indicated  by  a  dotted 
circle,  and  the  pofition  of  the  Ihelf  is  pointed  out 
by  an  horizontal  dotted  line. 

In  fattening  the  vertical  plate,  which  forms  the 
front  of  the  oven,  to  the  projefting  flanch  at  the 
hither  end  of  the  cylindrical  body  of  the  oven, 
care  muft  be  taken  to  beat  down  the  heads  of  the 
rivetting  nails  in  front,  otherwife  they  will  prevent 
the  door  of  the  oven  from  clofing  it  with  that 
picety  which  is  requifite. 

In  fetting  this  RQa/liug-Qven,  the  whole  of  the 
thjpknQfs  of  the  vertical  front  of  it  fhould  be 
fna4e  to  proved  forward  before  the  brick-work, 
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The  fire-place  doors^  afti-pit,  regifter-door,  damper 
in  the  chimney,  &c.  fliould  be  fimilar  in  all  re- 
fpe6ts  to  thofe  ufed  for  Roafters;  and  the  flues 
fliould  likewife  be  conftrufted  in  the  fame  manner, 
I  have  been  the  more  particular  in  my  defcrip^ 
tion  of  this  Roajiing-Oven,  becaufe  I  think  it  bids 
fair  to  become  a  mod  ufefiil  implement  of  cookery. 
As  an  oven  it  certainly  has  one  advantage  over  all 
pyens  conftrufted  on  the  common  principles, 
which  muft  jgive  it  a  decided  fuperiorityi  by 
means  of  the  air-chamber  and  the  fleam-tube  it 
may  be  kept  clear  of  all  ill-fcented  and  noxiow 
fumes>  without  th^  ^dmiffipn  of  cold  aift 

Of  the  difference  between  a  Raafting-'Oven  and  a 

Roajler, 

From  the  account  of  the  Roafting-Oven  that 
has  juft  been  given,  it  might  be  imagined  that  it 
pofjeffes  all  the  properties  of  the  Roafter,  and  ii| 
the  fame  degree ;  but  this  is  not  the  cafe.  The 
effential  difference  between  them  is  this ;  the  blow^ 
pipes  of  the  Roafter  being  furrounded  by  the 
flame  on  all  fides,  they  are  heated  alcove  as  well  a3 
below,  and  the  air  in  paffing  (hrough  them  is  much 
more  expofed  to  the  heat  than  it  is  in  paffing 
through  the  air-chamber  of  the  Roafting-Oven^ 
Jfhe  particles  of  air  which  happen  to  CQpac  into 
contaft  with  the  bottom  of  the  oven  will  of 
courfe  be  heated  ;  but  if,  in  confequence  of  their 
^^viired  li|htii?6  Oft  Ijeing  heated,  tiiejr  rife  up-r 
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wards  to  the  top  of  the  air-chamber,  they  will 
there  come  in  contaft  with  the  bottom  of  the 
ihelf,  which,  initead  of  communicating  more  heat 
to  them,  will  deprive  them  of  a  part  of  that  which 
they  bring  with  them  from  below ;  but  circum* 
(lances  are  very  different  in  the  blow-pipes  of  a 
Roafter ;  in  them,  the  particles  of  air  acquire  con* 
tinually  additional  heat  from  every  part  of  the  fur* 
face  with  which  they  come  into  contact  in  their 
P^iTage  through  the  tube. 

From  this  view  of  the  fubjed,  we  fee  how  very 
efiential  it  is  that  the  (helf  of  a  Roafting-Oven 
ihould  be  fo  compofed  or  conftruded,  that  heat 
may  not  readily  find  its  way  through  it-,  and  we 
fee  likewife  how  neceflary  it  is  to  manage  the  re« 
gifters  of  blow-pipes  and  of  air-chambers  with 
proper  care. 
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CHAPTER  VI. 

Of  the  ufefulnefs  of  f mall  Iron  Ovens j -and  of  the  bejt 
methods  of  confiruSing  them,  and  managing  them^-^ 
Reafons  why  they  have  not  fucceeded  in  many  cafes, 
where  they  have  been  tried — Ovens  may  be  ufedfor 
other  procejfes.  of  cookery  bejides  baking— Curious 
refults  of  fome  attempts  to  boil  meat  in  an  oven — » 
Explanation  of  thefe  appearances — ConjeSiures  re^ 
fpeSiing  the  origin  of  fome  national  cufoms. 

X  N  .the  Firft  Part  of  this  Tenth  Eflay,  I  recom- 
mended fmall  iron  ovens  for  cottagers,  and  nefts 
of  fmall  ovens  for  the  kitchens  of  large  families ; 
and  I  have  had  occafion  to  know  fince,  that 
feveral  perfons  have  adopted  them.  I  have  likewife 
been  made  acquainted  with  tlie  refults  of  many  of 
the  trials  that  have  been  made  of  them,  and  with 
the  complaints  that  have  been  brought  againft 
them.  As  I  am  more  than^ver  of  opinion  that  iron 
ovens  will  always  be  ^  found  ufeful  when  they  are 
properly  conftoifted  and  properly  managed,  I 
ihall  in  this  place  add  a>  few  obfervations  to  what  I 
have  already  publifhed  concerning  them. 

And  in  the  firft  place  I  muft  obferye,  that  a 
fmall  iron  oven  ftands  in  need  of  a  good  door; 
that  is  to  fay,  of  a  door  well  contrived  for  con- 
iiliing  heat  i  and  th^  (baaller  the  oven  is,  fo,  much 

the 
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the  more  neceiTary  is  it  that  the  door  (hould  be 
good. 

The  door  muft  not  only  fit  ^ainft  the  mouth 
of  the  oven  with  accuracy,  but  it  muft  be  com- 
poied  of  materials  through  which  heat  does  not 
eafily  make  its  way. 

An  oven  door  conftrudted  of  a  fingic  (heet  of  plate 
iron,  will  not  anfwer,  however  accurately  it  may  be 
made  to  fit  the  oven,  for  the  heat  will  find  its 
way  through  it,  and  it  will  be  carried  off  by  the  cold 
air  of  the  atmofphere,  which  comes  into  contaft 
with  the  outfide  of  it»  The  bottom  of  the  oven 
may  be  made  hot  by  the  fire  under  it ;  but  the  top 
and  fides,  of  it  c^not  be  properly  heated>  while 
there  is  a  continual  and  great  lofs  of  heat  through 
its  door.  But  an  oven,  to  perform  well,  muft  be 
very  equally  heated  in  every  part  of  it. 

If  the  flame  and  fmoke  of  the  fire  be  made  to 
furround  an  oven  on  every  fide,  and  if  the  fire  be 
properly  managed,  theje  can  be  no  difficulty  in 
heating  an  iron  oven  equally,  and  of  keeping  it  at 
zn  equal  temperature,  provided  the  lofs  pf  heat  by 
and  through  the  door  be  prevented. 

if  the  door  be  conftrufted  of  fheet  iron,  it 
muft  either  be  made  double^  or  it  muft  be  co- 
vered on  the  outfide  with  a  pannel  of  wood. 
By  a  double  door^  I  do  not  here  mean  two  doors^ 
but  one  door  conftrufted  of  two  flheets  or  plates 
of  iron,  placed  parallel  to  and  at  a  certain  dif- 
tance  from  each  other;  and  ip  confbruded,  that 
the  air  which  is  between  the  two  plates  may  be 
(hut  vp  and  confinedt    Th?  two  plates  or  fjieets 
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of  iron,  of  which  the  double  door  of  an  oven  is 
made,  muft  not  touch  each  other,  except  at  their 
edges  (where  they  muft  join  in  order  to  their  being 
faftened  together)  £g£  were  they  to  lie  one  flat  upon 
the  other,  the  heat  would  pafs  too  rapidly  through 
them,  notwithftanding  there  being  two  of  them  ; 
but  it  is  not  necelTary  that  they  fliould  be  farther 
afunder  than  an  inch,  or  an  inch  and  an  half*  One 
of  the  plates  may  be  quite  flat,  and  the  other  a 
little  convex.  The  end  of  the  oven  muft  be  made 
quite  flat,  or  level,  fo  as  to  be  perfectly  clofed  by  a 
flat  furface  placed  againft  it.  The  door  is  that  flat 
furface ;  and  the  greateft  care  muft  be  taken  that  it 
apply  with  accuracy,  or  touch  the  end  of  the  oven 
in  every  part,  when  it  is  prefled  againft  it ;  for  if 
any  opening  be  left,  elpecially  if  it  be  near  the  top 
of  the  oven,  the  hot  air  in  the  oven  will  not  feil 
to  make  its  efcape  out  of  it. 

It  never  Ihould  be  attempted  to  make  the  door  of 
an  oven  or  of  a  clofed  fire  place  fit,  by  caufing  it  to 
Jhut  into  a  rabbet.  That  is  a  very  bad  method ;  for 
befides  the  difficulty  of  executing  the  work  with 
any  kind  of  accuracy,  the  expanfion  of  the  metal 
with  heat  is  very  apt  to  derange  the  machinery, 
when  the  door  is  fo  conftruded. 

From  what  has  been  faid  of  the  neceffity  of 
caufing  the  door  of  an  oven  to  fit  with  accuracy, 
it  is  evident  that  care  muft  be  ufed  to  place  its 
hinges  properly ;  and  I  have  found,  by  experience, 
that  fuch  a  door  is  clofed^more  accurately  by  two 
turn-buckles,  placed  at  a  proper  diftance  from 
each  other,  than  by  a  fingle  latch.  I  beg  pardon  for 
repeating  what  has  already  been  faid  elfewhere. 
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Of  the  Management  of  the  Fire  in  heating  an  Iron  Oven^ 

If  a  certain  degree  of  attention  is  always  neceflary 
in  the  management  of  fire,  there  is  certainly  nothing 
on  which  we  can  beftow  our  care  that  repays  us  fb 
amply;  and  with  regard  to  the  trouble  of  managing 
a  fire  in  a  clofed  fire-place,  it  is  really  too  incon- 
fiderable  to  deferve  being  mentioned. 

Whenever  a  fire  is  made  under  an  iron  oven,  in 
a  clofed  fire-place,  conftrufted  on  good  princi- 
ples, there  is  always  a  very  fir  ong  draft  or  preffure 
of  air  into  the  fire  place ;  and  this  circumftance, 
which  is  unavoidable,  renders  it  necefliary  to  keep 
the  fire-place  door  conftantly  clofed,  and  to  leave 
but  a  fmall  opening  for  the  paflage  of  the  air 
through  the  a(h-pit  regifter.  The  fire-place  too 
fliould  be  made  very  fmall,  and  particularly  the 
bottom  of  it,  or  the  grate  on  which  the  fuel 
burns. 

If  any  of  thefe  precautions  are  ncglecflelS,  the 
confequences  will  be, — the  rapid  confumption  of  the 
fuel, — the  fudden  heating  and  burning  of  the  bot-- 
torn  of  the  oven, — and  the  fudden  cooling  of  the 
oven  as  foon  as  the  fire-place  ceafes  to  be  filled 
with  burning  fuel. 

It  is  a  fa6t  which  ought  never  to  be  forgotten, 
•*  that  of  the  air  that  forces  its  way  into  a  clofed 
••  fire-place,  that  part  only  which  comes  into 
"  adual  conta<5t  with  the  burning  fuel,  and  is  de- 
"  compofed  by  it  in  the  procefs  of  combuftion, 

"  contributes 
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**  contributes  any  thing  to  the  heat  generated; 
"  and  that  all  the  reft  of  the  air  that  finds  its  way 
"  into  and  through  b.  fire-place,  is  a  thief,  that  fteals 
"  heat,  and  flies  away  with  it  up  the  chimney/* 

The  draft  occafioned  by  a  fire  in  a  clofed  fire-, 
place  being  into  the  chimney  and  not  into  the 
fire,  cold  air  is  as  much  d  ifpofed  to  rufli  in  over  the 
fire,  as  through  it,  and  it  violently  forces  its  way  into 
the  hot  fire-place  by  every  aperture,  even  after  all 
the  fuel  is  confumed,  carrying  the  heat  away  with 
it  up  the  chimney  and  into  the  atmofphere.  It 
even  makes  its  way  between  the  bars  of  the  grate 
whenever  they  are  not  quite  covered  with  burning 
fuel :  hence  it  appears  how  neceffary  it  is  to  make 
the  grate  of  a  clofed  fire-place  fmall,  and  to  give  to 
that  part  of  the  fire-place  which  is  deftined  for 
holding  the  fuel,  the  form  of  an  inverted  trvuicated 
cone  or  pyramid,  or  elfe  to  make  it  very  deep  in 
proportion  to  its  length  and  width. 

But  the  prevention  of  the  air  from  finding  its 
way  through  the  fire-place  without  coming  into 
contact  with  the  burning  fuel,  is  not  the  only  ad- 
vantage that  is  derived  from  conftrufting  clofed 
fire-places  in  the  manner  here  recommended;  it 
ferves  alfo  to  increafe  the  intenfity  of  the  heat  in 
that  part  of  the  fire-place  which  contain^  the  fbel^^^ 
which  tends  very  powerfully  to  render  the  combuf- 
tion  of  the  fuel  complete,  and  confqucntly  to  aug- 
ment the  quantity  of  heat  generated  in  that  pro- 
cefs. 

To  prevent  the  bottom  of  the  oven  (or  boiler) 
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from  being  too  much  affedted  by  this  intenfe  heat^ 
nothing  more  is  neceffary  than  to  make  the  fix^^ 
^]zcc  fufficiently  finally  and  to  place  it  at  a  fufEcient 
diftance  below  the  bottom  of  the  oven.  It  will  be 
indifpenfably  neceffary  however  with  fucha(fmall) 
fire-place,  iituated  far  below  the  bottom  of  an  oven, 
to  keep  the  fire-place  door  well  clofedy  otherwife  fo 
mucli  cold  air  will  rufti  in  over  thefire^  that  it  will 
be  quite  impoflible  to  make  the  oven  hot. 

I  have  found  by  recent  experijuents,  that  a  fire- 
place in  the  form  of  an  oblong  fquare  or  pf  ifm,  fix 
inches  wide,  nine  inches  long,  and  fix  inches  deep, 
is  fufficient  to  heat  an  iron  oven  1 8  inches  wide, 
24 inches  long,  and  from  12  to  15  inches  in  height; 
and  that  the  grate  of  this  fire-place  fliould  be 
placed  about  iz  inches  below  the  bottom  of  the 
oven.  More  effedtually  to  prevent  the  fire  from 
opeiating  with  too  much  violence  upon  any  one 
part  of  the  bottom  of  the  oven,  the  brick-work  may 
be  fo  floped  outwards  and  upwards  on  every  fide 
from  the  top  of  the  burning  fuel  to  the  extreme 
parts  of  the  fides  and  ends  of  the  bottom  of  the 
oven,  that  the  whole  of  the  bottom  of  the  oven 
may  be  expofed  to  the  direft  rays  from  the  fire. 

In  fome  cafes  I  have  fuffered  the  flame  to  pafs 
freely  up  both  fides  of  the  oven  to  the  top  of  it, 
and  then  caufed  it  to  defcend  by  the  end  of  the 
oven  to  the  level  of  its  bottom,  or  rather  below  it, 
and  from  thence  to  pafs  off  by  an  horizontal  canal 
into  the  chimney ;  and  in  other  cafes  I  have  caufed 
it  to  pafs  backwards  and  forwards  in  horizontal 

canals 
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Caiials  by  the  fides  of  the  oVen,  before  I  petmitted 
it  to  go  off  into  the  chimney.  Either  of  thefe  me- 
thods will  do  very  well,  provided  the  fmoke  bfe  made 
to  defcend  aft^r  it  has  left  the  top  of  the  oven  j  till  it 
reaches  below  the  level  of  the  bottom  of  it,  before 
it  is  permitted  to  pafs  off  into  the  chimney;  and 
provided  the  canal  by  which  the  fmoke  paffes  off  ' 
be  furniihed  with  a  dampen 

In  fetting  an  oven  provifioil  fhoiild  be  made,  by 
leaving  holes,  to  be  flopped  up  with  ftoppers,  for 
occafionally  cleaning  out  all  the  canals  in  which  the 
imoke  is  made  to  circulate ;  and  in  order  that  thefb 
canals  may  not  too  often  be  choaked  up  with  footi 
•they  (hould  never  be  made  lefs  than  two  inches  wide* 
even  where  they  are  very  deep  or  broad ;  and  whem 
they  are  not  more  than  four  or  five  inches  deep, 
they  Ihould  be  from  three  to  four  inches  wide, 
otherwife  they  will  be  very  often  choaked  up  with 
foot. 

To  clean  out  the  flues  of  an  Oven,  Roafter,  ot 
large  fixed  boiler,  a  ftrong  cylindrical  brufh  may  be 
ufed,  which  may  have  a  flexible  handle  made  ot 
three  or  more  iron  wifes^  about  -J^  or  ^ig.  of  an  inch  in 
diameter,  twifted  together. 

-  Holes  clofed  with  fit  ftoppers  muft  of  qourfe  b« 
left  in  the  brick-work  for  occafionally  cleaning  out 
thefe  flues* 

If  the  iron  door  of  an  oven  be  made  double,  the 

outfide  of  it  may  with  fafety  be  japann^ed  black  or 

.  white,  which  will  prevent  itsrufting,  and  add  mucJi 

to  the  cleanlinefs  and  neatnefs  of  the  appearance  of 

the  kitchen- 
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Thefe  details  may  by  fome  be  thought  uniihporr. 
tant  and  tirefomc  ;  but  thofe  who  know  how  much 
depends  on  minute  details  in  the  introduAion  of 
new  mechanical  improvements,  will  be  difpofed  to 
excufe  the  prolixity  of  thefe  defcriptions.  I  wifti  I 
could  make  my  writings  palatable  to  the  .generality 
of  readers,  but  that  I  fear  is  quite  impoffible.  My 
fubjefts  are  too  common  and  too  humble  to  excite 
their  curiofity,  and  will  not  bear  the  high  feafoning 
to  which  modern  palates  are  accuftomed* 

A  great  difadvantage  under  which  I  labour  is, 
that  of  thole  who  might  profit  moft  from  my  writ- 
ings, many  will  not  ready  and  others  cannot. 

But  to  return  to  my  fubjeft.  To  fave  expence, 
fmall  ovens  for  poor  families  may  be  clofed  with 
flat  ftones,  or  with  tiles ;  and  the  fire-place  door  for 
fuch  an  ovenj  and  its  a(h-pit  regifter,  may  be  made 
of  common  bricks  placed  edgewife,  and  made  to 
Aide  againft  thofe  openings. 

There   is   a  circumftance  refpe&ing  the  iron 
ovens  I  am  defcribing,  which  is  both  curious  and 
ioiportant.  The  fire-place  for  an  oven  of  the  fmall- 
eft  fize  Ihouldibe  nearly  as  capacious  as  one  which 
is  deftined  for  heating  a  much  larger  oven ;  and  I 
have  found  by  repeated  experiments,  that  a  neft  of 
.four  fmall  ovens,  fet  together,  and  heated  by  the. 
fame  fire,  will  require  but  very  little  more  fuel  to 
heat  them  than  would  be  neceffary  to  heat  one  of 
-them,  were  it  fet  alone.  An  attentive  confideratioa 
of  the  manner  in  which  the  heat  is  applied — of  th^ 
fmallnefs  of  the  quantity,  in  gU  cafes,  that  is  ap- 
plied to  the  htating  of  the  contents  of  the  oven^-f- 
,"  .     '  •  '-and 


*  •  -  , 

'    Df  heating  an  Tron  Ovcn^  i'jj 

• '  ■  •  •       • 

Sand  the  much  greater  quantity  that  is  expended  in 

heating  the  fire-place  ahd  the  flues,  will  Enable  us 

to  account  for  this  curious  fadt,  in  a  manriiirthat  is 

perfc&ly  philofophical  and  fatisfadory. 

A  cottage  oven,  1 1  inches  wide,  io  inches  high, 
and  1 6  inches  long^  will  require  a  fire-plafce  five 
inches  wide,  five  inched  high,  and  feven  inches  long; 
and  ioxf(mr  of  thefe  ovens,  fet  together  in  a  neft, 
the  fire-place  need  not  be  more  than  fix  inches 
wide,  fix  inches  high,  and  eight  inches  long. 

I  have  in  my  houfe  at  Bromptoh  two  iron  oVens, 
each  1 8  inches  wide,  14  inches  high,  and  24  inches 
long,  fet  ortc  over  the  other,  and  heated  by  the  fame 
iire ;  and  their  fire-place  is  orily  fix  inches  wide,  fix 
inches  high,  and  nine  inches  long. 

If  the  fire-place  of  an  iron  oven  ht  properly  con- 
fthiftcdi  and  if  the  fire  be  properly  managed,  it  is 
sriypnoft  incredible  how  fmill  a  quantity  of  fuel  will 
anfwer  for  heating  the  oven,  and  for  keeping  it  hot. 
But  if  the  fire-pldce  door  be  allowed  to  fland  open, 
and  a  torrent  of  cold  air  be  permitted  to  rafh  into 
the  fire-place  ^nd  through  the  flues,  it  will  be 
found  quite  impoflible  to  heat  the  oven  properly, 
Ivhatever  may  be  the  quantity  of  fuel  confumed 
Under  it  ^  and  neithet  the  baking  of  bread,  nor  of 
|)ies,  nor  any  other  procefs  of  cookery,  can  be  per- 
formed in  it  in  a  fuitable  manner, 

A  very  moderate  fhare  indeed  of  ingenuity  is 
required  in  the  proper  management  of  a  fire  in  a 
clofed  fire-place^  and  very  little  attention  5  and  as 
it  requires  no  bodily  exertion,  but  faves  labour,  and 

N  a  exoence. 
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expence,  and  anxiety ;  and  as  moreover  it  is  an  in# 
terefting  and  amufing  occupation,  attended  by  no 
difgufting  circumftance,  and  produftive  of  none 
but  pleafing,  agreeable,  and  ufeful  confequences ; 
we  may,  I  think,  venture  to  hope,  that  thofe  preju- 
ilices  which  prevent  the  introdudtion  of  thefe  im- 
provements, will  in  time  be  removed. 

It  is  not  obftinacy,  it  is  that  apathy  which  fol- 
lows a  total  corruption  of  tafte  and  morals,  that  is 
an  incurable  evil  -y — for  that,  alas !  there  is  no  re- 
hledy,  but  calamity  and  extermination* 


Ovens  may  be  ufid  in  boiling  andjlewingj  and  alfo  in 

warming  rooms. 

There  are  fo  many  different  ways  in  which  the 
heat  neceflary  in  preparing  food  may  be  applied, 
that  it  would  not  be  furprifing  if  one  fhould  fome- 
times  be  embarrafled  in  the  choice  of  them ;  and 
I  am  not  without  apprehenfion,  that  I  may  em- 
barrafs  my  readers  by  defcribing  and  recommend- 
ing fo  many  of  them.  The  fadt  is,  they  all  have 
their  different  kinds  of  merit,  and  in  the  choice 
of  them  regard  muft  always  be  had  to  the  exift- 
ing  circumftances. 

Delirous  of  contriving  a  fire-place  on  as  fimple 
a  conftrudiion  as  poffible,  that  Ihould  ferve  at  the 
fame  time  for  heating  a  room,  and  for  the  per- 
formance of  all  the  common  propeffes  of  cookery 
for  a  fmall  family,  and  which  moreover  fhould 

not 
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not  be  expenlive,  nor  require  much  attendance,  I 
caufed  four  fmall  iron  ovens  to  be  fet  in  tbe  open- 
ing of  a  common  chimney  fire-place.  Thofe  ovens, 
which  were  conftrufted  of  flieet  iron,  an4  were  fur- 
nifhed  with  doprs  of  the  fame  ftieet  iron,  each  co* 
vered  with  a  pannel  of  wood  to  confine  the  heat, 
were  16  inches  long,  1 1  inches  wide,  and  10  inches 
high  each;  and  they  were  fet  in  brick-work  in 
fuch  a  nianner,  that  the  fronts  of  the  doors  of  the 
ovens  being  even  with  the  fide  of  the  rpom,  th^ 
original  opening  of  the  chimney  fire-place,  which 
was  large,  was  completely  filled  up.  Thefe  ovens 
were  all  heated  by  one  fmall  fire,  the  clofed  fire- 
place being  fituated  about  12  inches  below  the 
level  of  the  bottoms  of  the  two  lowermoft  ovens, 
and  perpendicularly  under  the  divifion  between 
them,  and  the  paflage  into  the  fire-place  was  clofed 
by  a  fit  Hopper. 

From  this  defcription,  it  will  not  be  difficult 
for  any  perfon  who  has  perufed  the  preceding 
chapters  of  this  eflay,  to  form  a  perfeft  idea  of  this 
arrangement ;  and  it  is  equally  eafy  to  perceive^ 
that  had  jiot  the  open  chimney  fire-place,  in  which 
thefe  four  ovens  were  fet,  been  very  large,  I  fhould 
have  been  under  the  neceffity  of  enlarging  it,  or  at 
leafl  of  raifing  its  mantle,  in  order  to  have  been 
able  to  introduce  thefe  ovens,  and  fet  them  at  pro- 
per diftances  from  each  other, 

I  fhall  now  proceed  to  give  an  account  of  the 
experiments  that  were  made  with  this  fire-place. 

My  firft  attempt  was  to  warnj  the  room  by 

K  3  means 
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means  of  it.  A  fmall  fire  being  made  in  its  clofcd 
fire-place,  its  oven  doors  were  all  fet  wide  open,  and 
the  room,  though  by  no  means  frnaU,  foon  became 
very  warm.  Tlxis  wanning  apparatus  was  uow, 
to  all  intents  and  purpofes,  a  German  ftove.  By 
(hutting  two  of  the  oven  doors,  the  heat  of  tlic 
room  was  fenlibly  diminilhed ;  and  by  leaving  only 
one  of  them  open,  it  was  found  that  a  moderate  der 
gfee  of  warmth  might  be  kept  up,  even  in  cold 
weather. 

As  no  perfon  in  this  country  would  be  fatisfied 
with  any  fire-place,  if  in  its  arrangement  provifion 
were  not  made  for  boiling  a  tea-kettle,  I  caufed  a 
very  broad  (hallow  tea-kettle,  with  a  bottom  per* 
fcftly  flat,  to  be  conftruded  of  common  tin,  and 
filling  it  with  cold  water,  placed  it  in  one  of  the 
two  lower  ovens,  and  (hut  the  oven  door.  Although 
the  fire  under  the  ovens  was  but  fmall,  it  burnt 
very  bright,  and  the  Water  in  the  tea-kettle  was 
foon  made  to  boil. 

I  was  not  fjLirprized  that  the  water  boiled  in  a 
(hort  time,  for  it  was  what  I  expe&ed ;  but  on  re- 
moving the  tea-kettle  I  obferved  an  appearance 
which  did  furprize  me,  apd  which  indics^ted  a  de- 
gree of  heat  in  the  oven  which .  I  had  no  idea  of 
finding  there.  The  baqdle  oSf  th$  tea-kettle  re- 
lemblcd  very  much,  in  form,  the  handle  of  a  comr 
mon  tea-kettle,  but,  like  the  reft  of  the  kettlei  was 
conftrufted  of  tin,  or,  to  fpeak  more  properly,  of 
tinned  (heet  iron,  . 

On  removing  i\it,  kettle  from  the  oven  I  found 
n  '  that 
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tliat  the  tin  on  its  handle  had  been  melted,  and  haU 
fallen  down  in  drops,  which  rcfted  on  the  body  6f 
the  kettle  below,  where  they  hs^d  congealed,  having 
been  cooled  by  the  water  in  the  kettle. 

This  difcovery  convinced  me  that  I  ftiould  not 
fail  of  obtaining  in  thefe  ovens  any  degree  of  heat 
that  could  poflibly  be  wanted  in  any  culinary  prd* 
cefs  whatever:  it  (howed  me  likewife  that  degrees 
of  temperature,  much  higher  than  that  of  boiling 
water,  may  exift  in  a  clofed  oven  in  which  water  is 
boiling;  and  itfeemed  to  indicate,  that  all  the  dif- 
ferent culinary  proceffcs  of  boiling,  ftewing,  roaff- 
ing,  and  baking,  might  be  carried  on  at  the  fame 
time  in  one  and  the  fame  oven.  Subfequent  exper 
riments  have  fince  confirmed  all  thefe  indications, 
and  have  put  the  fafts  beyond  all  doubt,  Thefe 
fafts  are  certainly  curious,  and  the  knowledge  of 
them  may  lead  to  ufeful  improvements ;  for  they 
may  enable  us  to  Amplify  very  much  the  imple-^ 
ments  ufed  in  cookery. 

Having  found  that  I  could  boil  water  in  my 
finall  ovens,  my  next  attempt  was  to  boil  meat  iii 
them.  I  put  about  three*  pounds  of  beef,  in  one 
compaft  lump,  into  an  eiartheri  pot,  and  filling  the 
pot  to  within  about  two  inches  of  its  brim  with  cold 
water,  I  fet  it  in  one  of  the  lower  ovens,  (hutting 
the  door  of  the  oven,  and  keeping  up  a  fmali  fteady 
fire  in  the  fire-place.  In  about  two  hours  and 
three-quarters  the  meat  was  foundto  be  fufficiently 
boiled  ;  and  all  thofe  who  partook  of  it  (and  they 
were  not  fewci:  than  nine  or  ten  perfons)  agreed  in 
'     ■     '  N  4  thinking 
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thinking  it  pcrfedly  good  and  uncommonly  favory. 
On  my  guard  againft  the  iUufJons  which  frequently 
are  produced  by  novelty,  lihouldbave  had  doubts 
refpefting  the  reality  of  thofe  fuperior  qualities 
Scribed  to  this  boiled  beef,  had  not  an  uncommon 
appearance  in  the  water  in  which  it  had  beep  boiled 
attra&ed  my  attention.  This  water,  after  the  mea.t 
had  been  boiled  in  it,  appeared  to  be  nearly  as 
tranfparent  and  ^  colourlefs  as  when  it  was  brought 
from  the  pump.  It  immediately  occurred  to  ra<^, 
that  this  effeft  could  be  owing  to  nothing  elfe  but 
to  the  (late  of  perfect  quiet  in  which  the  water  tiiuft 
ncceflarily  have  been  during  the  greater  part  of  thp 
time  It  remained  in  the  oven  y  and  to  determine 
whether  this  was  really  the  cafe,  or  not,  \  rnade  th^ 
following  decifive  e^cperiment ; 

Having  provided  two  equal  pieces  of  beef  from 
the  fame  c^rcafe,  I  put  them  iqto  X^o  ftew-pans 
of  nearly  the  f^me  form  and  dimenfions  j  one  of 
them  which  had  a  cover,  being  conftrufted  of 
isarthen  ware,  while  thp  pther,  ^hich  had  no  coyer^^ 
was  made  of  copper, 

Jnto  thefe  ftewrpans  I  now  put  cqyal  quantities 
of  water,  with  this  difFererice  however,  that  while 
the  water  put  into  the  copper  ftpw-pan  wa,s  cold, 
that  puf  into  the  other  wa^  boiling  hot^  ^  fmalj 
fire  being  npw  pade  in  the  fire-place,  thefe  two 
ilew-pans,  with  ^heir  cpptents,  were  introduced 
into  the  two  lower  ovens.  The  earthen  ftew-pan 
was  fet  down  upon  a  ten-inch  tile,  which  had  pre* 
vjoufly   beep  placec|  in  the  oven,  to  ferve  as  ^ 

fupport 
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Support  for  it,  in  order  to  prevent  the  bottom  of 
<he  ftew-pan  from  coming  into  immediate  conta<i 
with  the  bottom  of  the  oven,  and  the  door  of  that 
•oven  was  Ihut ;  but  the  copper  ftew-pan  was  fet 
<iown  immediately  on  the  bottom  of  its  oven,  and 
the  door  of  that  oven  wa$  left  opca  during  the 
whole  time  the  experiment  lafted. 

At  the  end  of  three  ^ours,  the  ftew^pans  were 
taken  out  of  the  ovens,  and  their  contents  were 
examined.  The  appearances  were  juft  what  I  e:^- 
pefted  to  find  them.  The  meat  in  each  of  th^ 
ftewr-pans  was  fufficiently  boiled,  but  there  was 
certainly  a  very  ftriking  di|Ferencc  in  the  appear^ 
^nce  of  the  liquor  remaining  in  the  two  utenfils ; 
and  if  I  was  not  much  miftaken,  there  was  a  fenfi* 
ble  difference  in  the  t^fte  of  the  two  pieces  of  meat  5 
that  boiled  in  the  earthen  ftew-pan  being  the 
moft  juicy  and  moft  favory.  The  water  remaining  in 
this  veffel — and  little  of  it  had  evaporated — ^was 
ftill  very  tranfparent  and  eolourlefs,  and  nearly 
taftelefs,  while  the  liquor  in  the  copper  ftew-pan 
was  found  to  be  a  rich  meat-broth. 
^  The  refult  of  this  experiment  recalled  very  force- 
jtbly  to  my  recolleftion  a  difpute  I  had  had  feve? 
ral  years  before,  in  Germany,  with  the  cook  of  a 
friend  of  mine,  who,  at  my  recommendation,  had 
i|ltered  his  kitchen  fircrplace;  in  which  difpute 
I  now  faw  I  was  in  the  wrong,  and  feeing  it,  felt  a 
defire  more  eafy  to  be  conceived  than  to  be  de^ 
fcribed,  to  make  an  apolpgy  to  an  innocent  per- 
fon.whorn  J  had  unjuftly  fulpe£(ed  of  wilful  mif* 

lep^efentatlon. 
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reprefentation.  This  woman  (for  it  was  a  female 
pook)  on  being  repeatedly  reprimanded  for  fend** 
jBg  to  table  a  kind  of  foup  of  inferior  quality, 
which,  before  the  kitchen  was  altered,  (he  had  aJ* 
ways  been  famous  for  making  in  the  higheft  per* 
feftion,  perfifted  in  declaring  that  (he  could  not 
make  the  fame  good  rich  foup  in  the  new  fa(hioo^ 
«d  boilers  (fitted  up  in  clofed.  fire-places,  and 
heated  by  fmall  fires)  as  (he  ufed  to  make  in  the 
x>ld  boilers,  fet  down  upoa  the  hearth  before  a  great 
joaring  wood  fire. 

The  woman  was  perfeftly  in  the  right*  To  make 
z  rich  meat  fpup,  the  juices  muft  be  waihed  out 
of  the  meat,' aiyl  intimately  mixf^d  with  the  water ; 
and  this  waiting  out  in  boiling  muft  be  greatly 
facilitated  aod  expedited  by  the  cofitinual  anct 
rapid  motign  into  which  the  contents  of  a  boiler 
are  neceflarily  thrown  when  heat  is  applied  to  one 
jGde  of  it  only,  efpecially  when  that  heat  is  fuffi-^ 
ciently  intenfe  to  keep  the  liquid  continually  boil* 
ing  with  vehemence.  I  ought,  no  doubt,  to  hav« 
forefeen  this  s  but  how  difficult  is  it  to  forefee  any 
thing  !-r— It  is  much  eafier  to  explain    than   to 

prcdift-  X  : 

If  it  be  admitted  that  fluids  in  receiving  and 
giving  of  heat  are  necefl&.rily  thrown  into  internal 
motions,  in  confequence  of  the  changes  of  fpecificj 
gravity  in  the  particles  of  the  fluid,  occafioned  bj 
the  alteration  of  their  temperatures,  we  (hall  be 
able  to  account,  in  a  manner  perfedily  fatisfa<fi:ory» 

not  only  for  the  appearajiccs  obfenred  ia  the  e;icp^x 

:  riments 
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laments  abgvc  mentioned,  and  for  the  fuperior 
richnefs  of  the  foup  made  by  the  Bavarian  cook  ii| 
her  bailer,    but  alfo   for  fevexal  otlier  curioias 

When  the  copper  ftew-pan,  containing  cold 
mter  and  a  piece  of  meat,  was  put  into  an  iron 
ovejB,  heated  by  a  fire  fituated  below  it,  as  the 
bottom  of  the  oven  on  which  the  ftew-pan  was 
jplaced  was  very  hot,  the  heat  pafling  rapidly 
through  the  flat  bottom  of  this  metallic  uteniil,  coii>- 
municated  heat  to  the  lower  ftratum  of  the  water, 
which,  becoming  fpecifically  lighter  on  being  thus 
heated  was  crouded  out  of  its  place,  and  forced 
upwards,  by  the  fuperiacumbent  c|kier  and  conr 
fequently  heavier  liquid: — ^T?his  neceflarily  occar 
cafioned  a  motion  in  every  part  of  tlie  fluid,  an4 
this  motion  mufl:  have  been  rapid  in  proportion  af 
the  communication  of  heat  was  rapid;  and  it  i^ 
evident  that  it  could  never  ceafe,  unlefs  all  tlif 
water  in  the  fl:ew-pan  could  have  acquired  an4 
preferved  an  equal  and  a  permanent  temperature^ 
which,  under  the  cxifting  circumilances,  was  ini^ 
•poflible;  for  as  the  door  of  the  oven  was  left  ope% 
the  upper  furface  of  the  water  was  continually 
cooled  by  giving  of  heat  to  the  cold  atmofphere^ 
which,  ruflaing  into  the  oven,  came  into  contdSi 
with  it ;  and  ^s  foon  as  the  water  was  made  boiling 
hot,  an  internal  motion  of  another  kind  was  pro- 
duced in  it,  in  confequence  of  the  formation  an4 
efcape  of  the  flieam  ;  which  lafl  motion  was  like- 
wife  rapid,  4nd  violent  in  proportion  to  the  ra- 

'         '     •  pidity 
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pidity  of  the  communication  of  heat.  iHence  we 
fee  that  the  water  in  the  copper  ftew-pan  muft  have 
been  in  a  (late  of  continual  agitation  from  the  time 
it  went  into  the  oven  till  it  came  out  o£  it  5  and 
the  date  in  which  this  liquid  was  found  at  the  end 
of  the  experiment,  was  precifely  that  which  might 
have  been  expefted,  on  a  fuppofition  that  thefc 
motions  would  take  place.  Let  us  now  fee  what, 
agreeably  to  our  aflumed  principles,  ought  to  have 
taken  place  in  the  other  ftew-pan. 

In  this  cafe  its  contents  having  been  nearly  boil- 
ing hot  when  the  ftew-pan  was  put  into  the  oven, 
and  the  door  of  the  oven  having  been  kept  clofed, 
and  the  fte^^^an  covered  with  its  earthen  cover, 
and  the  ftew-pan  beir^  moreover  earthenware, 
which  fubftance  is  a  very  bad  conductor  of  heat, 
and  being  placed,  not  immediately  on  the  bottom 
of  the  oven,  but  on  a  thick  tile,  every  circumftance 
was  highly  favourable,  not  only  for  keeping  up  the 
€qual  heat  of  the  water,  but  alfo  for  preventing  it 
from  receiving  additional  heat  fo  rapidly  as  to 
agitate  it  by  boiling.  There  is  therefore  every  rea- 
fon  to  think  that  the  water  remained  at  reft,  or 
nearly  fo,  during  the  whole  time  it  was  in  the  oven  r 
and  the  tranfparency  of  this  fluid,  at  the  end  of  the 
experiment,  indicated  that  little  or  none  of  the 
juices  of  the  meat  had  been  mixed  with  it. 

When  the  Bavarian  cook  made  foiip  in  her  own 
way,  the  materials  (the  meat  and  water)  were  put 
into  a  tall  cylindrical  boiler,  and  this  boiler  was 
fet  down  upon  the  hearth  again/I  a  wood  fire,  in 
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fuch  a  manner  that  the  heat  was  applied  to  onefidt 
.  anly  of  the  boiler,  while^  the  other  fides  of  it  were 
expofed  to  the  cold  air  of  the  atmofphere  j  confe-^ 
quently  the  communication  of  the  heat  to  the 
water  produced  in  it  a  rapid  circulatory  motion ; 
and  when  the  water  boiled,  this  motion  became 
ftill  more  violent.  And  this  procefs  being  carried y 
on  for  a  confiderable  length  of  time,  the  juices  ojf 
the  meat  were  fo  completely  wafliedout  of  it,  that 
what  remained  of  it  were  merely  taftelefs  fibres^ 
but  when  the  ingVedients  for  this  meat  foup,  taken 
in  the  fame  proportions,  were  cooked  during  the 
fame  length  of  time  in  a  boiler  fet  in  a  clofed  fire- 
place, and  heated  by  a  fmall  equal  fire ;  this  mo* 
<lerate  heat  being  applied  to  the  boiler  on  every 
fide  at  the  fame  time,  while  the  lofs  of  heat  at 
the  furface  of  the  liquid  was  effedtually  prevented 
by  the  double  cover  of  the  boiler,  the  internal 
•motions  in  the  water,  occafioned  by  its  receiving 
heat,  were  not  only  very  gentle,  but  they  were  fo 
V  divided  into  a  vaft  number  of  feparate  afcending 
and  defcending  fmall  currents,  that  the  mechani- 
cal effefts  of  their  impulfe  on  the  meat  could 
hardly  be  fenfible ;  and  as  the  fire  was  fo  regulated 
that  the  boiling  was  never  allowed  to  be  at  ail 
vehement  (the  liquid  being  merely  kept  gently 
fimmering)  after  the  contents  of  the  boiler  were 
once  brought  to  the  temperature  of  boiling,  the 
Currents  occafioned  by  the  heating  ceafed  of 
courfe,  and  the  liquid  remained  nearly  in  a  flate 
of  reft  during  the  remainder  of  the  time  that  the 
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j>rocc(s  of  cooking  was  continued*;  the  foup  wai 
found  to  be  of  a  very  inferior  qtiality,  but  on  the 
other  band  the  meat  was  uncommonly  juicy  and 
favory^ 

Thcfe  minute  inveftigations  may  perhaps  ht 
tirefome  to  fome  readers ;  but  thofe  who  feel  the 
importance  of  the  fubjed^  and  perceive  the  infinite 
advantages  to  the  human  fpecies  that  might  be 
derived  from  a  more  intimate  knowledge  of  the 
fcience  of  preparing  food,  will  be  difpofed  to  en- 
gage with  cheerfulnefs  in  thefe  truly  interefting 
and  entertaining  refearches  :  and  fuch  readers,  and 
fuch  only,  will  perceive  that  it  has  not  been  with- 
out defign,  that  in  chapters  devoted  to  the  expla- 
nation of  fubjefts  the  moft  humble,  I  have  fre*^ 
quently  introduced  obflrufe  philofophical  re- 
fearches, and  the  refults  of  profound"  medita- 
tion* 

I  am  not  unacquainted  v/ith  the  manners  of  the 
age.  I  have  lived  much  in  the  worlds  and  have 
ikudied  mankind  attentively  5  and  am  fully  aware 
of  all  the  difficulties  I  have  to  encounter  in  the 
purfuit  of  the  great  objeft  to  which  I  have  de- 
voted myfelf.  I  am  even  fenfible,  fully  fenfiblc, 
of  the  dangers  to  which  I  expofe  myfelf;— In  this 
felfifli  and  fufpicious  age  it  is  hardly  poffible  that 
juftice  (hould  be  done  to  the  purity  of  my  motives; 
and  in  the  prefent  ftate  of  fociety^  when  fo  few 
who  have  leifure  can  bring  themfelves  to  take  the 
trouble  to  read  any  thing  except  it  be  for  mere 

amiifcment^  I  can  hardly  expeft  to  engage  atten- 
tion* 
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tiAi.  I  may  write  j  but  what  will  wtitinSg  avail  if 
nobody  will  read.  My  bookfeller,  indeed,  wiH 
not  be  ruined,  as  long  as  it  (hall  continue  to  be 
fajhionahh  to  have  fine  libraries.  But  my  objeft 
will  not  be  attained,  tmlefs  my  writings  arc  read ; 
and  the  importance  of  the  fubjefts  of  my  invcfti- 
gations  are  felt. 

Perfons  who  have  been  fatiated  with  indulgences 
and  luxuries  of  every  kind,  are  fometimes  tempted 
by  the  novelty  of  an  untried  purfuit.  My  beft 
endeavours  (hall  not  be  wanting  to  give  to  the 
objeds  I  recommend,  not  only  all  the  alluring 
charms  of  novelty,  but  alfo  the  power  of  procuring 
a  pleafure  as  new,  perhaps,  as  it  is  pure  and 
Jafting. 

How  might  I  exult,  could  I  but  fuccecd  fo  far 
as  to  make  \t  fajhionable  for  the  rich  to  take  the 
trouble  to  chufe  for  themfehes  thofe  enjoyments 
which  their  money  can  command,  inftead  of  be- 
ing the  dupes  of  thofe  tyrants,  who,  in  the  garb  of 
fubmiffive  fawning  ilaves,  not  only  plunder  them 
in  the  moft  difgraceful  manner,  but  render  them 
at  the  fame  time  perfedly  ridiculous,  and  fit  for 
that  deftruftion  which  is  always  near  at  hand, 
when  good  tafte  has  been  driven  quite  off  th& 
ftage. 

When  I  fee,  in  the  capital  of  a  great  country,  ia 
the  midft  of  fumnier,  a  coachman  (ittirig  on  a 
coach-box,  dreflfed  in  a  thick  heavy  great  coat  with 
(ixteen  capes,  I. am  notfurprizcd  to  find  the  coach 
door  furrounded  by  a  groupe  of  naked  begg^^  , 
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We  fhould  tremble  at  fuch  appearances,  did 
not  the  (hortnefs  of  life,  and  the  extreme  levity  of 
the  human  charaftef,  render  us  infenfible  to  dan- 
gers  while  at  any  diftance ;  however  great,  and  im* 
pending,  and  inevitable  they  may  be* 

But  to  return  from  this  digreffion. 

It  is  frequently  ufeful,  and  is  always  amufing^ 
to  trace  the  differences  in  the  cuftoms  and  ufages 
of  different  countries  to  their  caufes.  The  French 
have  for  ages  been  remarkable  for  their  fondnefs 
for  foups,  and  for  their  fkill  in  preparing  them  :  now 
as  national  habits  of  this  kind  muft  neceffarily  ori*. 
ginate  at  a  very  early  period  of  fociety,  and  muft 
depend  on  peculiar  local  circumftances,  may  not 
the  prevalence  of  the  cuftom  of  eating  foup  in 
France  be  afcribed  to  the  open  chimney  fire-places 
and  wood-fires,  which  have  ever  been  common  in 
that  country  ^ 

It  is  certain  that  in  the  infancy  of  fociety,  be- 
fore the  arts  had  made  any  confiderable  progrefs, 
families  cooked  their  viftuals  by  the  fame  fire 
which  warmed  them,  Kitchens  then  were  not 
known  ;  and  the  utenfils  ufed  in  cooking  were  ex* 
.tremely  fimple,  an  earthen  pot  perhaps  fet  down 
before  the  fire.  We  have  juft  feen,  that  with  fuch 
an  apparatus,  foups  of  the  very  beft  qualities  would 
naturally  be  produced;  and  it  is  not  furprizing, 
that  a  whole  nation  fhould  acquire  a  fondnefs  for 
a  fpecics  of  food,  not  only  excellent  in  its  kind, 
but  cheapo  nutritious, -and  wholefome,  and  eafiiy 
preps^red. 

Had 
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Had  coals  been  tht  fuel  ufed  in  France,  it  is 
not  likely  that  foups  would  have  been  fo  generally 
adopted  in  that  country  >  for  a  common  coal  fire 
is  not  favourable  for  making  good  foups ;  although 
with  a  little  management  the  very  beft  foups  may 
be  made,  and  every  other  procefs  of  cookery  be 
performed,  in  the  highejl  perfeSionj  with  any  kind  of  ^ 
fuel. 

When  the  fcience  of  cookery  is  once  well  un- 
derftood,  or  an  intimate  knowledge  is  acquired  of 
the  precife  nature  of  thofe  chemical  and  mecha- 
nical changes  which  are  produced  in  the  various 
culinary  proceffes,  we  may  then,  and  not  till  then^ 
take  meafures  with  certainty  for  improving  the 
art  of  preparing  food.  Experience,  unaffifted  by 
fcience,  may  lead,  and  frequently  does  lead  to 
ufeful  improvements ;  but  the  progrefs  of  fuch 
improvement  is  not  only  flow,  but  vaciliating,  un- 
certain, and  very  unfatisfadlory.  On  that  account 
no  doubt,  it  is,  that  men  of  fcience  have  in  all 
ages  bc^n  refpeded  as  valuable  members  of 
fociety. 


TMe  end  of  Tttte 
S4C0MD  Part  of  th£  Tenth  Essay. 
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ESSAY  X.—PART  III. 


CHAR  VII. 


Of  the  ConftruSiion  of  Boilers  ^  Stew^pans^  ^c. — C/iwV^ 
of  the  Material  for  ConJiruEling  Kitchen  Utenfils — 
ObjeElions  to  copper — Iron  much  lefs  unwholefome — 
Of  the  attempts  that  have  been  made  in  different 
countries  to  cover  the  furface  of  iron  boilers  with 
an  enamel — Of  earthen  ware  glazed  with  fait-— 
Stew-pans  and  fauce^pans  of  thdt  fubflance  recom- 
mended— Kitchen  utenfils  of  earthen  ivare  may  be 
covered  and  protected  by  an  armour  of  fkeet-copper 
— IVedgewood's  ware^  unglazed^  would  anftver  very 
W^llfor  kitchen  utenftls — Dire£lions  for  conJlru£ling 
Jlew-pans  and  fauce-pans  of  copper  infuch  a  manner 
as  to  make  th^m  more  durable^  and  more  eafy  to  be 
kept  clean — Thefe  utenftls  are  frequently  con'oded 
and  deftroyed  by  the  (Operation  of  what  has  been 
called  the  Galvanic  influence — Of  the  ConJlruSiion 
of  Co^jersfor  kitchen  boilers^  few-pans^  isfc. 

THE  chpice  of  th^  material  to  be  \4fed  in  con- 
ftruftlng  kitchen  boilers,  ftew-pans,  &c.  is  a 
rpatter  of  fo  much  importance,  that  I  cannot  pafs 
it  over  in  filence  j  though  I  am  very  fenfible  that 
al^  I  can  offer  on  the  fubjed  will  not  be  fufficient 

p  2  to 
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to  remove  entirely  the  various  difficulties  I  (hall 
be  obliged  to  point  out. 

The  objefts  principally  to  be  had  in  view,  in  the 
choice  of  materials  to  be  ufed  in  the  conftruftion 
of  kitchen  utenfils  are,  whclefomenefs— ^cheapnefs 
— and  durability.  The  material-  moft  commonly 
ufed  for  conftrudting  kitchen  boilers  and  fau'ce*pans 
is  copper  \  but  the  poifonous  qualities  of  that 
metal,  and  the  facility  with  which  it  is  corroded 
and  diflblved  by  the  acids  which  abound  in  thofe 
fubftances  that  are  ufed  as  food,  has  long  been 
known  and  lamented ;  and  numerous  attempts 
have  been  made  to  prevent  its  deleterious  efFefts, 
by  covering  its  furface  with  tin  and  with  other  me- 
tallic fubftanccsj-and  with  various  kinds  of  varnifh 
and  enamel ;  but  none  of  thefe  contrivances  have 
completely  anfwered  the  purpofe  for  which  tliey 
were  defigned. 

The  method  which  has  been  found  to  be  moft 
eflfeftual  is,  to  keep  the  copper  utenfils  well  tinned, 
or  to  tin  them  afrefti  as  often  as  the  copper  begins 
to  appear,  and  this  is  what  is  now  commonly  prac- 
tifed;  but  ftill  it  were  to  be  wiftied  that  fome 
good  fubflitute  might  be  found  for  that  unwhole- 
fome  metal. 

Iron  has  often  been  propofed ;  and  though  it  is 
more  liable  to  be  corroded  even  than  copper,  yet 
as  the  ruft  (oxide)  of  iron  is  not  poifonous,  though 
it  changes  the  colour  of  fome  kinds  of  food  that 
^re  cooked  in  it,  and  in  fome  cafes  communicates 

an 
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An  aftringent  tafte  to  them,  it  is  figt  thought  to 
make  food  unwholefome. 

There  is,  however,  one  precaution,  by  means  of 
which  the  dilagreeable  effefts  produced  by  this 
metal  on  food,  that  is  prepared  in  utenfiJs  con- 
ftrufted  of  it,  may  be  very  much  diminiflied,  and 
indeed  in  moft  cafes  almolt  entirely  prevented, 
efpecially  when  the  utenfil  is  made  of  cq^  iron.  If; 
inftead  of  fcouring  the  infide  of  iron  boilers  aiKl 
ftew-pans  with  fand,  and  keeping  them  bright, 
which  notable  houfewives  are  apt  to  do,  in  order 
thM  their  kitchen  furniture  may  appear  neat  and 
dean,  they  be  fimply  wafticd  and  rinfcd  out  ivitl^ 
warm  water,  and  wiped  with  a  foft  difh-cloth  or 
towel,  the  furface  of  the  metal  will  foon  become 
covered  with  a  thin  cruft  or  coating  of  a  dark 
brown  colour,  refembling  enamel ;  which  covering, 
if  it  be  fuifered  to  remain,  and  to  confolidate,  will 
at  laft  become  fo  hard  as  to  take  a  very  good 
pblifh,  and  will  fcrve  very  efficacioufly  to  defead 
the  furface  of  the  mefal  from  farther  corrofion, 
and  confequently  to  prevent  the  food  from  ac- 
quiring that  tafte  and  colour  which  iron  is  apt  to 
impart  to  it. 

The  procefs  by  which  this  covering  is  gradually 
formed,  is  fimilar  to  that  by  which  fome  gun- 
ftniths  brown  the  barrels  of  fowling-piece^,  and 
could  no  doubt  be  greatly  expedited  by  the  famb 
means  which  they  employ  for  that  purpofe  :  the 
object  had  in  view  is  likcwife  the  fame  in  both 
cafes,  namely,  by  cauiing  a  hard  ^nd  impenetrable 

p  3^  covering 
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covering  of  ruft  to  be  formed  on  the  furface  of  the 
iron,  to  defend  it  from  a  contaft  with  thofe  fub- 
ftances  which  are  capable  of  diffolving  or  corroding 
it,  or  in .  other  words,  to  prevent  the  farther  pro- 
grefs  of  the  ruft. 

For  iron  utcnfils  defigned  merely  for  frying^  or 
cooking  in  fat,  there  is  an  eafy  and  a  very  effeftual 
precaution  that  may  be  taken  for  preventing  ruft* 
It  is  to  avoid  putting  hot-water  into  them,  and 
above  all  to  avoid  boiling,  or  even  heating  water 
in  them.  They  may  occafionally  be  wafbed  out 
.with  warm  water  5  but  as  often  as  thE  is  done* 
great  care  muft  be  taken  to  wipe  them  perfeftly 
dry  with  a  dry  cloth  before  they  are  put  away. 

The  effefts  produced  by  this  management  may 
be  explained  in  a  fatisfaftory  manner.  As  fatty 
or  oily  fubftances  cannot  communicate  oxigen  to 
iron,  (with  which  that  metal  muft  unite  in  order 
that  ruft  may  be  formed,)  and  as  they  prevent 
the  approach  of  other  fubftances  which  could  fur- 
nifli  it  (air,  water,  acids,  &c.)  as  long  as  the  fur* 
face  of  the  iron  is  completely  covered  by  them,  it 
is  evident  that  no  ruft  can  be  formed.  But  boiling 
hot -water,  and  more  efpecially  water  heated  and 
adtually  made  to  boil "  in  fuch  a  veffel,  could  not 
fail  to  diflodge  the  fat  from  the  furface  of  the 
metal,  and  leave  it  naked  and  expofed  to  every 
thing  that  is  capable  of  corroding  it.' 
'  Kitchen  utcnfils  made  of  iron  may  be  tinned  on 
the  infidc  to  preferve  them  from  ruft  j  and  this  is 
frequeiit^^  done. — ^But  even  tini  though  it.be  much 
'       .  .  y:  lefs 
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lefs  liable  to  be  diflblved  by  thofe  fubftances  which 
are  ufed  in  cookery  than  iron  or  cppper,  yet  it  is 
fometimes  fenfibly  corroded  by  them,  and  confe- 
quently  is  taken  into  the  ftomach  with  our  food* 

What  its  efFefts  may  be  on  the  hum^n  body, 
when  taken  in  very  fmall  quantities,  I  cannot  pre- 
tend to  determine. — In  large  dofes  it  is  well  known 
to  be  a  fatal  poifon. 

That  the  tin  with  which  the  inlides  of  kitchen- 
boilers  and  ftew-pans  are  covered,  is  a(3:ualiy  cor- 
roded in  many  of  the  proceffes  of  cookery,  is  ren^ 
dered  highly  probable  by  the  very  ftiort  time  that 
fuch  a  coating  lafts,  when  the  utenfil  is  in  daily 
ufe ;  but  I  had,  not  long  fince,  a  ftlil  more  ftriking 
proof  of  that  fa(9:.  Learning  by  accident  from  my 
i:ook,  that  a  difli  of  which  I  am  very  found,  fjlewed 
pears,  which  I  frequently  eat  with  bread  and  milk 
for  my  fupper,)  require  three  hours  boiling,  it 
occurred  to  me,  that  as  this  procefs  was  performed 
in  a  copper  ftew-pan,  tinned,  and  as  it  lafted  fo  long 
a  time,  the  tin  might  perhaps  be  attacked,  and 
fome  part  of  it  diffolved  by  the  acid  of  the  pearsj 
or  by  that  of  the  fugar  which  was  ^  mixed  with 
them.  In  order  that  I  might  be  able  to  enjoy  my 
favourite  difti,  free  from  all  apprehenfions  of  being 
poifoned,  I  ordered  it  to  be  always  prepared  in 
future  in  a  ftew-pan  of  porcelain :  but  feveral  of 
thefe  veffels  having  been  deftroyed  in  a  Ihort  time 
by  the  fire,  in  this  procefs,  I  found  myfelf  obliged 
to  abandon  this  fchemc  on  account  of  thefe  fre- 

P  4  quent 
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quent  accidents :  and  I  now  had  recourfe  to  my 
Roaftex. 

The  pears,  being  previoufly  cut  in  quarters^  and 
freed  from  their  Ikins,  feeds,  and  cores,  were  put 
with  a  fufEcient  quantity  of  water  and  fugar,  into 
a  (hallow  glafs  bafin  fitted  with  a  glafs  cover,  and 
this  bafin  being  placed  upon  a  brick,  was  put 
into  the  Roafter,  and  a  fmall  fire  being  made  un- 
d^  it,  the  water  in  the  bafin  was  foon  brought  to 
boil,  and  in  lefs  than  three  hours  the  pears  were 
found  to  be  fufficiently  done. 

When  they  were  ferved  up,  I  obferved  that  their 
colour  was  distent  from  what  it  had  always  been 
before ;  and  enquiring  into  the  caufe  of  it,  I  was 
let  into  a  fecret  which  explained  the  matter  com- 
pletely. The  cook  informed  me,  that  it  was  ab- 
folutely  impolfible  to  give  a  beautiful  t-ed  colour  to 
ftewed  pears  without  fome  metal>  and  that  their 
colour  would  not  have  been  fo  fine  as  it  was  when 
they  were  cooked  in  porcelain,  had  not  the  pre- 
caution  been  taken  to  bdl  a  pewter  fpom  with  tkem^ 
The  Reader  can  eafrly  imagine  how  much  I  was 
furprized  at  receiving  this  unexpetfted  information* 

This  ingenious  contrivance  is  limilar  to  one  fbme* 
times  ufed  in  this  country — that  of  boiling  half- 
penee  with  greens  to  give  them  a  fine  colour. 

Several  years  ago  a  variety  of  attempts  were 
made  in  Sweden  to  improve  cooking  utenfils  made 
of  iron,  by  covering  them  on  the  inlide  with  a 
kind  of  enamel,*  to  proteft  them  from  ruft  j  and 

iinec 


\ 


ConJtruSton  of  BpilerSy  Siew^pansy  (Jc.       !ioi 

jince  that  time  a  coniiderable  manufadture  of  caft- 
iron  boilers  and  ftew-pans,  covered  witHin  with 
.nebite  enamel^  was  eftablifhed  by  Count  Heinitz, 
on  his  eflate  in  Silefia ;  but  this  fcheme  has  not 
fucceeded  intirely,  owing  to  the  difficulty  of  find- 
ing an  enamel  capable  of  uniting  with  iron^  the 
expansion  of  which  with  heat  (hall  be  fo  nearly 
equal  to  the  expaniion  of  iron,  as  not  be  liable  to 
crack  and  fly  off  upon  being  fuddenly^expofed  to 
heat  smd  to  cold ;  and  even  were  it  poffiblc  to 
compofe  an  enamel  that  would  withfbmd  the 
eflfeAs  of  the  heat  and  the  cold,  and  the  blows  to 
which  it  would  be  expofed  in  the  bufinefs  of  the 
kitchen,  there  would  ftill  remain  a  very  important 
point  to  be  afcertained,  which  is,  whether  the 
matter  of  which  the  enamel  is  compofed  is  not 
itfelf  ff  a  poifonous  nature,  and  whether  there  is  not 
teafon  to  apprehend  that  it  might  communicate 
its  deleterious  qualities  to  the  food  ? 

Lead  is  an  eflential  ingredient  in  moil,  if  not 
all  enamels,  and  as  its  effeds  are  known  to  be  ex- 
tremely pernicious  to  health,  under  all  its  various 
forms,  when  taken  internally,  it  would  be  highly 
neceffary  to  afcertain,  by  the  moft  rigid  experi* 
mental  inveftigation,  whether  the  enamel  of 
kitchen  utenfils  contains  any  lead,  or  other  noxious 
metals  or  unwholefome  fubftance ;  and  if  this  bo 
the  cafe,  whether  fuch  poifonous  fubftance  be 
liable  to  be  corroded  and  diffolved,  or  mixed  ia 
any  other  manner  with  the  food. 

It 
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It  is  poffible  that  a  poifonous  fubftance  may  be 
fi>  fixed,  on  being  mixed  and  united  with  other 
fubftancefSi  as  to  render  it  pcrfeftly  infoluble,  and 
confequently  perfeftly  inert  and  harmlefs  j  but  ftill 
the  faft  ought  to  be  well  afcertained  before  it  is 
admitted. 

A  large  proportion  of  the  calx  of  lead  enters 
into  the  compofition  of  flint  glafs,  yet  it  is  not 
probable  that  flint  glafs  ever  communicates  any 
thing  poifonous  to  food  or  drink  that  is  kept  in  it. 
But  on  the  other  hand  there  is  reafon  to  conclude, 
that  the  glazing  of  common  pottery,  which  is 
likewife  compofed  in  part  of  calx  of  lead,  is  not 
equally  fafe,  when  earthen  veflcls  covered  with  it 
are  ufcd  as  implements  of  cookery, — In  fome 
countries  the  ufe  of  fuch  veflels  in  the  proceffes 
of  boiling  and  ftewing  is  forbidden  by  the  laws, 
linder  fevere  penalties ;  and  in  this  country  it  is 
not  cuftomary  to  ufe  earthen  veflels,  fo  glazed, 
for  prefcrving  pickles,  ahd  other  fubftances  de- 
figned  for  the  ufe  of  the  table,  which  contain 
ftrong  acids. 

The  beft:  glazing  for  earthen  veflels  that  arc  to 
be  ufed  in  preparing  or  prefcrving  food,  is  moft 
undoubtedly  made  with  common  fait;  as  this 
glazing  (which  appears  to  be  merely  the  beginning 
of  a  vitrification  of  the  earth  at  the  furface  of  the 
veflel)  is  not  only  very  hard  and  durable,  but  it  is 
alfo  perfeftly  infoluble  in  all  the  acids  and  other 
fubftances  in  common  ufe  in  kitchens;  and  con- 
tains nothing  poifonous  or  unwholeforpe, 

3  A  large 
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-  A' large  proportion  of  lead  enters  into  the  com -^ 
pofition  of  pewter ;  but  it  has  lately  been  proved 
by  many  ingenidus  experiments  made  to  afcertain 
the  fa6t>  that  the, lead,  united  to  tin>  ajnd  the.  other, 
metallic  fubftances -that  are  ufed.in  CQmpofing 
pewter^  is  incomparably  lefs  liable  to  be  diffolved  • 
by.  acidsj  and  confequently  much  lefs  unwhole-. 
fome,  than  when  it  is  pure  or  unmixed  with  other 
mettt|s. '  This  fad  is  very  important,  as  it  tends 
to  remove  all  apprehenfion  refpe<3:ing  the  unwhok- 
fomenefe  of  a  very  ufeful  compound  metal,  which 
from,  its  cheapnefs,  as  well  as  on  account  of  its 
durability,  render^,  .it  peculiarly  well  Adapted  for 
many  domeftic  ufes.  it  would  not  however  be 
advifeable  to  boil  or  ftew  any  kiqd  of  food,  efpe- 
Qolly  fuch  as  contain  acids,  in  pewter  veflels  ;  nor 
fhould  acid  fubftances  ever  be  fuffered  to  remain 
long  in  them. 

The  beft,  or  at  leaft  the  moR  wholefome  ma- 
terial  for  ftew-pans  and  fauce-pans  is,  undoubtedly, 
earthen  ware,  glazed  with  fait*.     Several  manu- 

fadtories 

*  Nothing  is  more  pernicious  than  the  glazing  of  common 
coarfe  earthen  ware.  There  is  no  objeAion  to  unglazed  earthen 
Ware,  but  its  being  apt  to  imbibe  moiflure,  which  renders  ic 
difficult  to  be  kept  clean.  I  have  lately  feen  fome  kitchen 
utenfils  of  very  fine,  compact,  unglazed  earthen  ware,  bought 
at  Mr.  Wedgewood's  manufadtory,  which  I  thought  very  good. 
They  were  made  thin,  and  feemed  to  ftand  the  fire  very  well ; 
and  as  their  furface  was  very  fmooth,  they  were  eafily  kept 
clean.  I  wifh  that  the  intelligent  gentlemen,  who  dircft  that 
noble  manufadlory,  iVottld  turn  their  attention  to  the  improve-- 

meat 
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fad:ories  of  this  kind  of  pottety  have  lately  been 
eftablifhed  in  this  country,  and  one  in  particular 
in  the  King's  Road,  at  Chelfea,  which  beloi^ed  ta 
the  late  Mrs.  Hempel>  which  is,  I  believe,  now 
carried  on  by  her  fons.  The  principal  reafon  why 
this  article  has  not  long  fince  found  its  way  into 
common  ufe,  is,  no  doubt,  the  brittlene{s  of  earthen 
ware,  and  its  being  fo  liable  to  crack  on  being  fud^ 
denly  expofed  to  heat,  or  to  cold ;  for,  excepting  this 
imperfeftion,  it  has  every  thing  to  recommend  it.- 
It  is  perfectly  wholefome  (when  glared  with  felt)  ; 
and  is  kept  clean  with  little  trouble  j  and  things 
cooked  in  it  are  much  lefs  liable  to  be  burnt  to 
the  fides  of  the  veflel,  and  fpoilt,  than  when  the 
uteniil  is  formed  of  a  metallic  fubilance^ 

There  is  a  very  great  diflference  in  earthen  ware^ 
in  refpedt  to  its  power  of  withftanding  the  beat, 
without  injury,  on  being  fuddenly  expofed  to  the 
aftion  of  a  fire  j  fome  kinds  of  it  being  much  lefs 
liable  to  crack,  and  fly,  when  fo  expofed,  than 
others ;  and  in  order  to  take  meafures  with  cer- 
tainty for  diminifhing  this  imperfeftion,  we  have 
only  to  confider  the  caufes  from  which  it  proceeds. 
Now,  it  is  quite  certain,  that  the  cracking  of  an 
earthen  vefTel  on  its  being  put  over  a  fire,  is  owing 
to  two  circumftances — the  brittlenefs  of  the  fub- 

flance 

meat  of  an  article  fo  nearly  conne£led  with  the  healthy  com" 
fort,  and  peace  of  mind,  of  a  great  portion  of  fociety.  Stew- 
pans  of  this  ntaterial,  fufpended  in  a  cylindrical  armoar  of 
iheet  iron,  would  i>e  admirably  calculated  for  the  regifler  ftoves 
I  JDbaU  recommend.  Some  of  thefe  iloves  may  be  fecn  in  the 
Great  Kitchen  of  tiie  Royal  Inflitution» 
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fiance — ^and  the  dt^culty  pr  flownefs  with  which 
heat  pafles  through  it ;  for  it  is  evident,  that  nei- 
ther of  thefe  circumftances^  alone,  or  ading  fingly, 
would  be  capable  of  producing  the  effeft. 

As  heat  expands  all  foiid  bodies,  if  one  fide  of 
a  veffel,  compofed  of  a  brittle  fubftance,  be  fud- 
denly  heated,  and  expanded^  it  muft  crack,  or 
rather,  it  muft  caufe  the  other  furface  to  crack, 
unlefs  the  heat  can  make  its  way  through  the 
folid  fubftance  of  the  velfel,  and  heat  and  expand 
that  other  furface  fp  expeditioufly  as  to  prevent 
that  accident.  Now  as  heat  pafles  through  a  veflel 
which  is  thin,  fooner  than  through  one  (compofed 
of  the  fame  material)  which  is  thicker,  it  is  evi- 
dent that  the  thinner  an  earthen  veffel  for  cooking 
is  made,  the  lefs  liable  will  it  be  to  receive  injury 
on  being  expofed  to  fudden  heat  or  cold. 

I  mention  fudden  cold  as  being  dangerous,  and 
it  is  eafy  to  fee  why  it  muft  be  equally  fo  with 
fudden  heat.  If  a  brittle  veffel  be  (by  flow  de- 
grees) made  very  hot,  if  the  heat  be  equally  di& 
tributed  throughout  the  whole  of  its  fubftance^ 
this  heat,  however  intenfe  it  may  be,  will  have  no 
tendency  whatever  to  caufe  the  veffel  to  crack; 
for  the  expanfion  being  equal  at  the  two  oppofitc 
furfaces,  the  tenjion  at  thofe  furfaces  will  be  equal 
alfo ;  but  if  cold  water  be  fuddenly  poured  into  a 
veffel  fo  heated,  its  internal  furface  will  be  fud- 
denly cooled^  and  as  fuddenly  co^itraSed\  and  as 
the  exterjnal  furface  cannot  contraft,  being  force- 
ably  ke,pt  ia  a  ftate  of  expanfion  by  the  heat^ 

the 
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the  infide  furface  muft  neceflarily  crack,  in  con*- 
(equence  of  its  contra&ion,  and  this  frafture  will 
make  its  way  immediately  through  the  whole  folid 
fubftance  of  the  veffel  from  the  infide  to  the 
out  fide  furface. 

Sudden  heat  applied  to  one  fide,  or  furface, 
of  a  brittle  veffel  caufes  the  oppojite  fide  of  it  to 
crack;  but  fudden  cold  caufes  the  fide  to  crack  t5 
which  the  cold  is  applied. 

By  forming  diftind:  ideas  of  what  happens  in 
thefe  two  cafes,  every  thing  relative  to  the  fubjeft 
under  confideration  will  be  rendered  perfedly 
clear  and  intelligible. 

The/(?r;»  of  a  veflel  has  a  confiderable  eiFeft  in 
rendering  it  more  or  lefs  liable  to  be  cracked  and 
deftroyed  by  fudden  heat  or  cold.  All  flat  fuF- 
faces,  (harp  corners,  and  inequalities  of  thicknefs, 
(hould,  as  much  as  pbffible,  be  avoided.  The  glo- 
bular form  is  the  beft  of  all,  and  next  to  it  are 
thofe  forms  which  approach  neareft  to  it ;  and  the 
thinner  the  utenfil  is  made,  confident  with  the  re 
quifite  ftrength  to  refift  occafional  blowS;^  the  better 
it  will  be  in  all  refpe<5ts. 

The  beft  compofition  for  earthen  ware  for  culir 
nary  purpofes  is,  I  am  told,  pounded  Heflian  era- 
fibles,  or  any  kind  of  broken,  earthen  ware  of  that 
kind,  reduced  to  powder,  and  mixed  wiU^  a  very 
finall  proportion  of  Stourbridge  clay. 

The  method  of  glazing  this  ware  with  fait  is  by 
throwing  decripitated  common  fait  into  the  top  of 
the  kiln»  wjth  ^  iron  ladle,  through  fix  or  eight 

holes 
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holes  made  for  that  purpofe  in  different  parts  of  the 
top  of  the  kiln.  Thefe  holes,  whiqh  need  not  be 
inore  than  four  inches  iji  diameter,  each,  may  be 
kept  covered  with  common  bricks  laid  ovejr 
theni. 

The  fait  (houki  not  be  thrown  in  till  the  ware  is 
fufficiently  burnt,  and  till  it  has  acquired  the  moft 
intenfe  heat  that  can  be  given  it;  and  the  holes 
ftiould  be  immediately  clofed  as  foon  as  the  fait  is 
thrown  in.  If  as  much  as  a  large  handful  of  fait  be 
thrown  into  each  hole,  that  will  be  fufficient,  unlei^ 
the  kiln  be  very  large. 

The  fait  is  immediately  reduced  to  vapour  by 
the  intenfe  heat,  and  this  vapour  expands  itfelf^ 
and  fills  every  part  of  the  kiln,  and  difpofe§  the 
ware  to  vitrify  at  its  furface, 

I  have  made  feveral  attempts  to  protedl  ftew* 
pans  and  fauce*-pans  of  earthen  ware  trom  danger 
from  fudden  heat,  and  from  accidental  blows,  by 
covering  them  on  the  outfide  with  flieet-copper, 
and  with  (heet-iron,  and  in  thefe  attempts  I  have 
fucceeded  tolerably  well.  Several  ftew-pans  covered 
in  this  manner  may  be  feen  in  the  kitchen,  and  in 
the  repofitory  of  the  Royal  Inftitution.  As  the 
fubjeft  is  of  infinite  importance  to  the  health  and 
comfort  of  mankind,  I  wifh  that  fome  ingenious 
and  enterprizing  tradefma^  would  turn  his  atten^^ 
tion  to  it. 

As  cooking  utenfils  of  tinned  iron  are  incom- 
parably lefs  dangerous  to  health  than  thofe  which 
gre  mad0  of  copper^  I  have  taken  confiderable  pains 

to 
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to  get  ferviceable  ftew-pans  and  fauce-pans  made 
of  that  material.  The  great  difficulty  was  to  unite 
durability  with  cheapnefs  and  cleanlinefs.  How 
far  I  have  fucceeded  in  this  attempt  will  be  feen 
hereafter* 

As  it  is  probable  the  copper  ftew-pans  and  fauce- 
pans  will  continue  to  be  ufed,  at  leaft  for  a  con- 
fiderablc  time  to  come,  notwithftanding  the 
objedions  which  have  fo  often  been  made  to  th$t 
poifonous  metal ;  I  Ihall  proceed  to  an  invelliga* 
tion  of  the  beft  forms  for  thofe  utenfils. 

Before  I  proceed  to  a  confideration  of  the  im- 
.  provements  that  may  be  made  in  the  forms  of 
kitchen  utenfils,  I  mud  befpeak  the  patieace  of 
the  reader.    It  is  quite  impofilble  to  make  the  fub- 
jed  interefting  to  thofe  who  read  merely  for  amufc- 
inent ;  and  fuch  would  do  well  to  pafs  over  the  re- 
mainder of  this  chapter  without  giving  it  a  perufali 
but  Idarenot  treatany  partof  afubjed  lightly,  which 
I  have  promifed  to  inveftigate.  Befides  this,  I  really 
think  the  details,  in  which  I  am^  now  about  to  en- 
gag«^  of  no  inconfiderable  degree  of  importance ; 
and  many  other  perfons'  will,  no  doubt,  be  of  the 
fame  opinion  refpeding  them.     The  fmalleft  reaJ 
improwment  of  any  utenfil  in  general  and  daily 
ufe,  muft  be  produdive  of  advantages  that  are  mr 
calculable.     It  is  probable  that  more  than  a  million 
of  kitchen-boilers  and  ftew-pans  are  in  ufe  every 
day,  in  the  United  Kingdom  of  Great  Britain  and 
Ireland  j  and  the  providing  and  keeping  kitchen 
furniture  in  repair  is  a  heavy  article  of  expenc^  iri 
.   7  houfe- 
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houfekeeping.  I  am  certain  that  this  expence  may- 
be confiderably  leiTened;  and  in  doing  this,  that 
kitchen  utenfils  may  be  made  much  mpre  con- 
venient, neat,  and  elegant^  thaA  they  now  are. 

As  it  is  indifpenfably  neceffary,in  recommending 
new  mechanical  improvements,  not  only  to  point 
out  what  alterations  ought  to  be  made,  but  alfo  to 
(how  diftindly  Hotjo  the  work  to  be  done,  can  be  exC'- 
tuted  in  the  eqfiejij  and  b^  manner i  the  fear  of  being 
by  fome  thougfit  prolix  and  tirefome,  muft  not 
deter  me  from  being  very  particular  and  minute 
in  my  defcriptions  and  inftruftions. 

In  juftice  it  ought  always  to  be  remembered, 
that  my  objedt  in  writing  is,  profefledly  to  be  ufe^ 
ful  p  and  that  I  lay  no  claim  to  the  applaufe  of 
thofe  delicate  and  fevere  judges  of  literary  compo- 
Ction,  who  read  more  with  a  view  to  being  pleafed 
by  fine  writing,  than  to  acquire  information.  If 
thofe  who  are  quick  of  apprehenfion  are  fome- 
times  tempted  to  find  fault  with  me  for  being 
too  particular,  they  muft  remember,  that  it  is  not 
given  to  all  tp  be  quick  of  apprehenfion ; — and 
that  it  is  amiable  to  have  patience,  and  to  be  in*- 
dulgent. — But  to  proceed. 

As  the  fire  employed  in  heating  ftew-pans,  fauce- 
pans,  &c.  may  be  applied  in  a  variety  of  different 
ways;  and  as  the  form  of  the  utenfil  ought  in  all  cafes 
to  be  adapted  to  the  form  of  the  fire-place,  and  to 
the  mode  of  applying  the  heat,  it  is  neceffary,  in 
laying  down  rules  for  the  conftrudion  of  ftew- 
pans  and  kitchen  boilers,  to  take  into  confidera- 
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tion  the  conftruftion  of  the  fire*places,  in  which 
they  are  to  be  ufed.  But  kitchen  fire-places, 
conftrufted  on  the  beft  principles,  are  fiifceptiblc 
of  a  variety  of  different  forms. 

In  the  fpacious  dwellings  of  the  rich,  where 
large  rooms  are  fet  apart  for  the  fole  purpofe  of 
cooking,  a  number  of  feparate  fire-places,  in  large 
maffes  of  brick-work,  conftrudted  on  the  princi- 
ples adopted  in  the  kitchen  of  Baron  de  Lerchen- 
feld,  at  Munich,  will  be  found  moft  convenient ; 
(fee  page  39,  Part  I.  of  this  Eflay*) ;  but  for  per- 
fons  of  moderate  fortunes,  to  whom  the  economy 
of  houfe-room  is  an  objeft  of  importance,  a  lefs 
expenfive  arrangement  may  be  chofen- 

It  is  very  eafy  (as  will  be  fliewn  hereafter)  fo  to 
arrange  the  implements  neceffary  in  cooking  for  a 
moderate  family,  as  to  leave  the  kitchen,  not 
merely  an  habitable,  but  alfo  a  perfectly  com* 
fortable,  and  even  an  elegant  room.  All  thofe 
who  have  feen  the  kitchen  in  my  houfe,  at  Bromp- 

tOD, 

*  For  all  fach  fire-places,  at  lead  for  all  fach  as  are  deftined 
for  heating  ilew-pans  and  fauce-pans,  I  am  quite  fure  that  'wood 
is  the  cheapeft  fuel  that  can  be  ufed,  even  here  in  London,  where 
it  bears  fo  high  a  price.     It  is  certainly  the  moll  cleanly,  and 
moil  convenient,  and  makes   the  moll  manageable   fire.    I 
found  by  an  experiment,  made  on  purpofe  to  afcertain  the  faft 
that  any  given  quantity  of  wood,  burnt  in  a  clofed  fiie-place, 
gives  very  near  three  times  as  much  heat  as  it  woUld  give  if  it 
^lycrc  firft  reduced  to  charcoal,  and  then  burnt  in  the  fame  fire- 
place.    Eut  the  great  advantage   of  ufing   wood  as   fuel  in 
the  fmall   fire-places    of    flew-pans    and   fauce-pans,  is,    the 
facility  with  Uhich  it  may  be  kindled,  and  the  facility   and 
quicknefs  with  which  the  fire  may  be  put  out  (by  fhuiting  the 
dampers)  when  it  is  no  longer  wanted. 
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ton,  (which  was  fitted  up  principally  with  a  View 
to  exemplify  that  important  faft)  will  not  doubt 
the  truth  of  this  affertion, 

'  In  treating  the  fubjeft  I  have  propofed  to  in- 
veftigate  in  this  chapter,  I  {hall  firft  confider  what 
forms  will  be  beft  for  fauce-pans  and  ftew-pans  that 
are  defigned  to  be  ufed  in  fixed  fire-places ;  and 
Ihall  then  (hew  how  thofe  (hould  be  conftrufted, 
which  are  defigned  to  be  heated  in  a  different 
manner. 

Of  the  ConJiruElion  of  Sauce-^pans  and  Stew-pans  for 

fixed  Fire-places. 

The  reafons  have  already  been  given  why  ftew- 
pans  and  fauce-pans  ought  always  to  be  circular. 
They  are  indeed  always  made  in  that  form ;  but 
ftill,  as  they  are  commonly  conftrufted,  they  have 
a  fault  which  renders  them  but  ill  adapted  for  the 
clofed  fire-places  I  have  recommended.  Their 
handles  being  fattened  to  them  on  their  outfides 
(by  rivets)  the  regularity  of  their  form  is  deftroyed, 
and  they  cannot  be  made  to  fit  well  to  the  cir- 
cular openings  in  their  fire-places,  which  they 
ought  to  occupy,  and  to  fill. 

There  are  two  ways  in  which  this  imperfeftion 
may  be  remedied;  the  firft,  which  is  the  leaft  ex- 
penfive,  but  which  is  alfo  at  the  fame,  time  the  leaft 
perfed,  is  to  rivet  the  handle  to  the  infide  of  the 
fauce-pan;  This  leaves  the  outjide  of  the  fauce- 
pan  circular,  or  cylindrical,  that  is  to  fay,  if  care  is 
taken  to  beat  down  the  heads  of  the  rivetting  nails, 

Q  2  ^d 
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and  to  make  them  flat  and  even  with  the  outfide 
furface  of  the  veflcl ;  but  the  regularity  of  the  fonn 
of  the  inftde  of  the  fauce-pan  will  in  this  cafe  be 
fpotled  by  that  part  of  the  handle  that  enters  the 
fauce-pan;  which  circumftance  will  not  only  render 
it  more  difficult  to  keep  the  fauce-pan  clean  i  but 
will  alfo  make  it  impolTible  to  clofe  it  well  with  a 
circular  cover.  The  cover  may  indeed  be  fo  con- 
trived as  to  fit  the  openir^  of  the  fauce-pan,  by 
makii^  a  notch  in  one  fide  of  it  to  receive  that 
part  of  the  handle  which  is  in  the  way ;  and  in  this 
manner  I  have  lometimes  caufed  kitchen  utenfils 
already  on  hand  to  be  altered  and  made  to  ferve 
very  well  for  clofed  fire-places.  The  Figures  23 
and  24  will  give  a  per&d  idea  of  the  manner  in 
which  thefe  alterations  were  executed. 


But 
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Buty  when  new  fauce-pans  and  ftewpans  arc 
conftruded^  I  would  ftrongly  recommend  the  fol- 
lowing more  fimple  and  more  advantageous  con- 
trivance ; 

A  circular  rim  of  iron  (hould  be  provided  for 
each  fauce-pan,  with  a  handle  bieloriging  to  it,  of 
the  form  here  reprefented  ; 


and  by  forming  the  iauce-pan  to  thi^  rim,  its  form 
at  its  brim  will  be  circular  withm  and  without ;  and 
confequently  the  fauce»pan  will  exactly  fit  the  cir- 
cular opening  of  its  fire-place,  and  will  at  the  fame 
time  be  exaftly  fitted  by  its  circular  cover ^  No 
attention  will  in  that  cafe  be  neceflary,  in  putting 
on  the  cover,  to  place  it  in  any  particular  mq,nner 
or  fituation,— and  the  fauce^pan,  not  being  pierced 
with  holes  for  rivets,  will,  on  that  account,  be  lefs 
liable  to  leak,  and  will  alfo  be  more  durable,  and 
more  eafily  kept  clean*, 

The 

^  One  reafoa  is  obvious  why  ftew-pans  without  rivcu  fiioul4 
}»  more  durable  than  thoie  which  have  their  handles  rivetted  to 
them ;  but  there  is  another  reafon  more  oc^ulty  w^iph  regairts 
the  knowledge  of  a  late  difcovery  in  <chemiilry»  to  i|nder(land» 
When  iron  and  copper,  in  contact  with  each  other,  are  placed 
in  a  iituation  in  which  they  are  expofed  to  be  frequently 
wetted,  th^y  aft  on  each  other^  very  pgw^fuUy^  and  POP  pf  thi» 

C3L3  mt%^% 
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The  circular  iron  rim  above  recommended  Ihould 
be  broad  and  flat  j  from  -^  to  -rV  of  an  inch  ia 
thicknefs,  and  from  |  an  inch  to  ^  of  an  inch  in 
width.  Its  handle,  which  muft  be  welded  fall  to 
it,  and  muft.  projeft  from  one  fide  of  it,  may  be 
ftom  I. J  inch  to  if  in  width,  from  6  to  8  or  lo 
inches  long,  and  of  the^fame  thicknefs  as  the  cir- 
cular rim,  where  it  joins  it. 

The  under  fide  of  this  flat  iron  rim  (hould  be 
made  perfedtly  flat,  in  order  that  the  fauce-pan, 

metals  will  foon  be  dedroyed  by  ruft.  When  (hips  firft  began 
to  be  covered  with  copper  this  faft  was  not  known,  and  great 
inconvenience  was  found  to  arife  from  the  rapid  decay  of  the 
iron  bolts  in  the  veffels  fo  covered.  A«  ?bcre  appeared  to  be 
no  remedy  for  this  evil,  it  was  found  neccflary  to  fubftitate 
copper  bolts  for  iron  bolts,  in  conllrpfting  (hips  intended  to  be 
coppered.  Thefe  effefts  are  now  known  to  depend  on  what 
(from  the  name  of  its  difcoverer)  has  been  called  the  Gakfonic 
irtfluence. 

It  appears  to  me  to  be  highly  probable  that  (lew-pans  and 

fauce-pans,  conflru£ted  in  the  manner  above  defcribed^  would 

lad  more  than  twice  as  long  as  thofe  made  in  the  ufual  manner. 

Frequent  attempts  have  been  made  to  line  copper  boilers  and 

ftucerpans  with  tinned  iron  (commonly  called  (heet-tin)  in  order 

to  guard  againfl  the  poifonous  qualities  of  the  copper ;  but  none 

of  tl^efe  have  fuccccded  fo  well  as  was  expe£led ;  the  tin  being 

fontid  to  be  deftroyed  by  ruft  with  uncommon  rapidity.     This, 

no  doubt,  was  owing  to  the  influence  of  the  fame  caufe  by  which 

-theiroti  bolts  of  coppered  (hips  were  fb  fudden]y  deftroyed. 

^  *  If  handles  muft  be  riveted  to  the  (ides  of  copper  fauce-pans 

Of  boiteffi)  fidb  liandlcs  (hould  be  made  of  copper,  and  not  of 

•iron ; 'anU  the  nails  by  which  they  are  faftened,  (hould  likewife 

•be  coppeh     They  would  coft  fomething  more,  at  firft,  but  the 

'litenfits  would  laft  fo  much  longer^  that  they  would  turn  out  to 

be  much -the  cheaipeft  in  the  end.  '    ^  - 

:    '  '     3  ^  by 
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by  being  fufpended  by  it  in  its  fire-place,  may  fo 
completely  clofe  the  circular  opening  of  the  fire- 
place, as  to  prevent  the  ftnoke  from  coming  into 
the  room;  and  alfo  to  prevent  (what  would  be 
much  more  likely  to  happen) — the  cold  air  of  the 
room  from  defcending  into  the  fire-place,  and 
mixing  fhere  with  the  flame  and  fmoke,  and  after- 
wards going  off,  thus  heated,  through  the  chimney, 
into  the  atmofphere. 

The  copper  fauce-pan  or  ftew-pan  is  to  be 
faftened  to  its  iron  rim  by  being  turned  over  its 
outward  edge ;  and  in  order  that  the  copper,  thus 
turned  over  the  outward  edge  of  the  iron  rim, 
may  hold  faft  without  projecting  below  the  level 
of  the  lower  flat  furface  of  th^  ring  (which  would 
be  attended  with  inconvenience),  the  lower  part 
of  the  outward  edge  of  the  ring  muft  be  cham- 
fered away,  in  the  manner  reprefented  in  the  fol- 
lowing figure  (26),  which  (hews  a  vertical  feftion 
of  the  ring,  of  the  full  iize,  with  the  copper 
turned  over  it. 


The  upper  infide  edge  of  this  iron  ring  may  be 
rounded  off,  as  it  is  reprefented  to  be  in  the  above 
figure.  In  this  figure  the  fedtion  of  the  ring  is 
diftinguilhed  by  diagonal  lines;  and  that  of  the 

Q  4  copper. 
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copper,  (which  is  turned  over  it),  by  two  paralld  ' 
crooked  lines. 

When  ftew-pans  and  fauce-pans  are  conftruded 
on  the  principles  here  recommended  (with  flat  cir- 
cular iron  rings),  an  advantage  will  be  attained, 
which  in  many  cafes  will  be  found  to  be  of  no 
fmall  importance :  they  will  be  well  adapted  for 
.  being  ufed  in  fmall  portable  fire-places,  heated  by 
charcoal;  or  in  portable  (loves,  heated  (or  rather 
kept  hot)  by  heaters.  Defcriptions  of  thefe  port- 
able fire-places  and  heater-ftoves  will  be  given  in 
the  fequel  of  this  work. 

As  the  upper  part  of  the  circular  opening 
of  the  fire-place  (Fig.  27.)  on  the  top  pf  which 
the  lower  part  of  the  circular  rim  of  the  fauce- 
pari  repofes,  is  nearly  on  a  level  with  the  top  of 
the  folid  mafs  of  the  brick-work,  it  is  peceflary 
that  the  handle  of  the  fauce-pan  Ihould  be  bended 
upwards,  fo  as  to  be  above  the  level  of  the  brim 
of  the  fauce-pan  j  otherwife,  when  the  fauce-pan  is 
in  its  place,  there  would  not  be  room  between  the 
handle  and  the  furface  of  the  brick-work  for  the 
fingers  to  pafs  in  taking  hold  of  the  handle  to  re? 
move  the  fauce-pan.  This  is  evident  from  a  bare 
infpcdion  of  the  following  figure  (27);  which  re- 
prefents  the  feftion  of  a  fauce-pan  conftrufted  on 
the  plaii  here  propofed,  fitted  into  its  fire-place. 


Th^re 
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There  ffiould  be  a  round  hole,  about  a  }  of  an 
inch  in  diameter,  near  the  end  of  the  handle,  by 
which  the  fauce-pan  may  occaConally  be  hung  up 
on  a  nail,  or  peg,  when  it  is  not  in  ufe,  The  cover 
belonging  to.thc  fg,uce-pan  may  be  hung  up  on 
the  fame  nail,  or  peg,  by  means  of  the  projection 
of  its  rim. 

Thefe  will  be  thought  trifling  matters ;  but  it 
muft  not  be  forgotten  that  convenience,  and  the 
economy  of  time,  are  often  the  refult  of  atten- 
tion to  the  arrangement  of  things  apparently  of 
little  importance. 

In  coiiftrufting  Me  cover  of  afauee-pan,  care  muft 

be  taken  to  avoid  a  fault,  into  which  it  is  eafy 

fo  fall,  and   which,   as  1  have  found  by    expc- 

fiance,  will  be  attended  with   difagrecable  con, 

fequences. 


Zi8       Of  Kitchen  Fire-PIaces^  and  U^njih. 

fequenccs.  The  circular  plate  of  tin,,  or  of  thin 
(heet-copper  tini^ed,  which  forms  the  bottom  of 
the  cover,  (hould  be  of  the  fame  diameter  precifely 
as  the  outfidc  of  the  brim  of  the  faucerpan. 

I  once  thought  it  would  be  better  to  make  the 
bottom  of  the  cover  rather  larger  than  the  top  of 
the  brim  of  the  fauce-pan,  as  it  is  rcprefented  ii\ 
the  following  fedlion. 


I 


I  imagined  that  it  would  prevent  any  thing 
that  happened  by  accident  to  be  fpilled  on  the 
cover,  from  finding  its  way  into  the  fauce-pan,  and  . 
fix)iling  the  vidtuals ;,  and  this  indeed  it  would  do 
moft  efFeftuallyj  but  it  often  occafioned  another 
accident  not  lefs  difagreeable  in  its  efFefts;  it 
drew  the  fmoke  into  the  fauce-pan,  which  hap- 
pened to  efcape  by  the  fides  of  the  circular  'openr 
ing  of  the  fire-place. 

When  the  cover  is  precifely  of  the  fame  diameT 
ter  as  the  brim  of  the  fauce-pan,  there  is  little 
danger  of  any  thing  entering  the  fauce-pan  in  this 
manner,  as  will  be  evident  from  an  infpcdion  of 
the  following  figure. 
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The  bottom  of  the  cover  may  cither  be  made 
quite  flat,  as  in  this  fet^iori  : 
/%.  30. 


Or  it  may  be  made  concave,  and  of  a  conical 
form,  thus : 


Or  concave,  and  of  a  fpherical  figure,  as  is  repre- 
fentcd  in  the  following  figure : 


The  only  utility  derived  from  making  the  bot- 
tom of  the  cover  hollow,  inftead  of  flat,  is,  that  a 
little  more  room  is  left  for  the  boiling  up,  or 
fwelling  of  the  contents  of  the  fauce-pan.  Cooks 
will  be  beft  able  to  judge  how  far  this  is  an  objeil 
of  importance. 

In 
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In  each  of  the  three  laft  figures,  a  fcftion  of  the 
tube  which  carries  oif  the  fteam  is  ihewii^  as  alfo  a 
feftion  of  the  rinx  of  the  cover  th^t  enters  the 
fauce-pan.  This  rim,  which  may  be  from  J  of  an 
inch  to  I  inch  in  breadth;  fhould  be  made  to  fit 
the  opening  of  the  fauce-pan  with  fome  degree  of 
nicety ;  but  it  (hould  not  be  fitted  fo  clofely  as  to 
Tcquire  any  effort  in  removing  it,  or  fo  as  to  render 
it  neceflTary  to  ufe  both  hands  in  doii^  it— one  to 
bold  the  fauce-pan  faft  in  its  place,  and  the  other 
to  take  off  its  cover. 

The  ftcaqi  tube  of  the  cover,  which  may  be  | 
an  inch  or  4-  of  an  inch  in  diameter,  and  (hould 
projeft  about  |  an  inch  above  the  top  of  the 
cover,  muft  pafs  through  both  the  top  and  the 
bottom  of  the  cover,  and  muft  be  well  fitted  and 
foldered  in  both,  in  order  that  the  air  between  the 
top  of  the  cover  and  its  bottom  may  be  confined 
and  completely  cut  off  from  all  con>municatioi| 
with  the  fleam,  and  alfo  with  the  external  air. 
This  fteam  tube  (hould  have  a  fit  flopple,  which 
may  be  made  of  wood,  and  which,  to  prevent  it§ 
being  loft,  fhould  be  attached  to  the  top  of  the 
cover,  by  a  fmall  wire  chain,  about  :i  or  3  inchei^ 
long, 

In  refpeft  to  the  handles  of  thefe  covers,  the 
choice  of  the  form  to  be  adopted  may  be  l^t  to 
the  workman  who  is  employed  to  make  tlie  cover; 
for,  excepting  in  certain  cafes,  which  will  be  par-^ 
ticularly  noticed  hereafter,  it  is  ^  point  of  little 
importance^ 

5  jt 


/ 
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It  is  right  that  I  (hould  obferve  here,  that 
though  the  covers  I  have  here  defcribed  are  fuch  as* 
I  have  generally  recommended,  yet  others  of  dif- 
ferent forms  may  be  conftrudted  on  the  fame 
principles  that  very  poffibly  may  anfwer  quite  as 
well  as  thefe,  and  coft  lefs.  The  fteam  tube,  for 
inftance,  for  fmail  fauce-pans,  may  with  fafcty  be 
omitted,  and  the  fteam  be  left  to  make  its  way- 
between  the  rim  of  the  cover  and  the  iauce-pan ; 
and  (hould  it  be  thought  an  improvement,  the 
upper  part  of  the  cover,  inftead  of  being  a  cone, 
may  be  a  fegment  of  a  fphere. 

The  following  figure  is  the  feftion  of  the  cover 
of  a  f^uce-pan,  now  in  general  ufe  in  this  country. 


It  is  made  of  a  circular  piece  of  flieet  copper,  and 
its  handle,  which  is  of  iron,  is  faftened  to  it  by  ri- 
vets ;  and  it  is  tinned  on  the  under  fide.  Its  form 
is  fuch  that  it  fits  without  a  rim  into  the  fauce-pan 
to  which  it  belongs. 

This  cover  might  be  greatly  improved,  and  per- 
haps rendered  as  well  adapted  for  confining  heat 
as  any  metal  cover  whatever,  merely  by  covering  it 
above  with  a  thin  circular  plate  of  tinned  iron,  or 
of  copper,  either  quite  flat,  or  convex,  like  that 
rcprefented  by  this  figure* 


It 
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It  can  hardly  be  neceffary  for  me  to  obferve,  that 
this  thin  circular  plate  muft  be  well  foldered  to 
the  cover,  all  round  its  circumference,  in  order  to 
confine  the  air  that  is  intercepted  between  the 
upper  furface  of  the  cover  and  the  lower  furface 
of  this  plate* 

For  the  mere  purpofe  of  confining  the  heat  in  a 
flew- pan  or  fmall  boiler — were  fuperior  neatnefs 
and  cleanlinefs  not  objeds  of  particular  attention 
—one  of  the  very  beft  covers  that  could  be  ufed 
would  be  a  common  fauce-pan  cover,  defended 
above  from  the  cold  air  of  the  atmofphere  by  a 
circular  cover  of  wood,  firmly  fixed  to  it  by  means 
of  a  fcrew,  or  a  rivet- 

The  following  Figures 


Mg:  35. 


Fig.  SI 


reprefent  covers,  fo  defended ;  and  were  the  circu- 
lar piece  of  wood,  to  prevent  its  warping,  to  be 
compofed  of  two  or  three  very  thin  boards,  glued 
fall  to  each  other,  and  nailed  or  rivetted  together, 
to  unite  them  more  flrongly.  Lam  inclined  to  think 
that  this  would  be  one  of  the  beft  covers  for  com- 
mon ufe,  efpecially  for  large  ftew-pans,  that  could 
be  made.  Its  handle  might  be  made  of  wood,  and 
of  either  of  the  forms  reprefented  in  thefe  figures, 
or  of  any  other  fimpte  form. 

The 
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Thd  covers  for  large  ftew-pans  fliould  always  be 
furniflied  with  fleam  tube^,  in  order  that  the  fleam, 
when  it  becomes  too  flrong  to  be  confined,  may 
efcape  without  deranging  or  lifting  up  the  cover.* 

A  cover  made  entirely  of  wood  might  ainfwer 
very  well  for  confining  heat,  efpecially  if  care  were 
taken  to  conftruft  it  in  fuch  a  manner  as  to  pre- 
vent its  being  liable  to  be  warped  by  the  heat,  and 
by  the  moiflure,  to  which  it  is  continually  ex- 
pofed ;  but  the  wooden  covers  of  boilers,  fauce- 
pans,  and  flew-pans,  require  much  attention  to 
l^eep  them  clean,  unlefs  they  be  lined  with  tin, 
or  with  fheet-copper. 

Having  now  finifhed  my  obfervations  on  the 
covers  of  fmall  boilers  and  fauce-pans,  /;/  their  mofi 
fimpkjlate ;  when  they  are  defigned  merely  for  con- 
fining heat;  it  remains  to  confider  of  the  means  that 
may  be  put  in  practice  to  render  them  ufeful  in 
directing  the  heat  that  efcapcs  in  the  fleam,  which 
is  formed  when  liquids  are  boiled,  in  the  various 
procefTes  of  cookery,  and  employing  this  heat  to 
ufeful  purpofes. 

As  the  quantity  of  heat  that  exifls  in  fleam  is 
very  confiderable  (as  has  been  elfewhere  obferved) 
the  recovery  of  this  heat  is  frequently  an  object 
deferving  of  attention ;  but  before  we  proceed  in 
this  enquiry,  it  will  be  necefTary  to  fay  fomcthing 
refpe6ling  the  method  of  Cooking  in  Steam.  This 
fubjedl  will  be  treated  in  the  following  chapter. 
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CHAPTER     VIIL 

Of  Cooking  in  Siea^i — ObjeHions  to  the  fieatH-kitchens 

now  in  ufe — Principles  on  which  ajieam  apparatus 

for  cookingfiould  be  confiruSled — Defcriptionsoffixed 

boilers  for  cooking  vAthfteam — A  particular  defcrip-^ 

tion  of  a  steam-rim  for  boilers^  by  means  of 

which  their  covers  may  be  made  fleam-tight — jD^* 

fcription  of  a  steam-dish,  to  be  ufed occafonally 

for  cooking  withjieam  over  a  kitchen  boiler — Account 

of  what  has  been  called  a  family-boiler;  many 

of  them  have  already  beenfoldy  and  have  been  found 

v^ry  ufeftd — Hints  to  Cooks,  concerning  the  means 

that  may  be  nfedfor  improving  fome  popular  dijhes. 

AS  the  art  of  cooking  with  ftcam.  is  well  known^ 
and  has  long  been  fuccefsfuUy  praftifed  in 
this  country,  it  would  be  a  wafte  of  time  to  attempt 
to  prove,  what  is  uni  verfally  acknowledged,  namely, 
that  almoft  ever)'  kind  of  food  ufually  prepared  for 
the  table  in  boiling  water,  may  be  as  well  cooked, 
and  in  many  cafes  better,  by  means  of  boiling-hot 
fteam.  I  (hall  therefore  confine  my  prefent  en- 
quiries to  the  inveftigation  of  the  beft  methods  of 
confining  and  dired:ing  (learn,  and  employing  it 
ufefully  with  the  tnoft  ^(imple  and  leaft  expenfivc 
apparatus. 

Steam-kitchens,  as  they  are  called,  confift  of 
Tery  expenfivc  machiner}^  and  I  have  been  in- 
formed 
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formed  by  feveral  perfons  who  have  ufed  them,  that 
they  do  not  produce  any  confideratile  faving  of  fueL 
Bare  infpeftion  is  indeed  fufiicient  to  (hew  that 
they  Cannot  be  leconomital  in  that  refpedt  j  for  the 
furface  of  the  tin'fteam-^h^flel  filled  with  hot  fteam^ 
that  is  expt)fed  iqiiite  naked  t6  the  cold  air  of  the 
atmofphere,  is  fo  great,  'that  it  muft  neCeflarily 
'occafion  a  very  confiderable  lofs  of  heat. 

A  "primary  objeft  in  contriving  a:  ftearti  appafa* 
tus  for  cooking,  fhould  be  td  prevent  the  lofs  o^ 
\\tiitihYougfi  thejidesofthe  containing  ^efels ';  and 
this  is  to  be  done,  firft,  by  expofing  as  fmall  a 
furfuce  as  poflible  to  the  atmofphere  5  ^nd  fecohdly^ 
by  covering  up  that  ftirfkce  with  the  watmeft  co- 
vering that  can  conveniently  be  iifed,  to  defeiidit 
from  the  cold  air;  -      ' 

The  fteam-veflel  in  the  kitchen  6(  the  Found- 
ling Hofpital)  is  a  large  woodeh  boi,  lined  with 
tin,  capable  of  containing  a  large  quantity  of  po- 
tatoes I  and  the  fteam  comes  through  a  fmall  tiri  . 
tube>'  from  an  oblong  quadrangular  iron  boiler, 
which  is  ufed  daily  for  boiling  meat,  hci  for  the 
HofpitaK  As  thisbbiler  is  furnifhed  with  what  1 
liave  called  ^Jleam-rir^r  (which  will  prcfently  be  de- 
fcribed)  when  the  (wooden)  coVer  of  the  boilet 
is  down,  all  the  fteam  that  is  generated  in  the 
boiler  is  forced  to  pafs  through  the  fteam-box-,  and 
the  potatoes,  greertsj  &c;  that  arc  in  the  box  are 
cooked j'  without  any  additional  expence  of  fuel. 

•     vol.  .Ill*  R  ^h^ 
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The  fte^-box  has  a  fteam*riin,  and  alfo  a 
wooden  cover,  which,  when  it  is  down,  clofes  the 
box,  and  makes  it  pcrfedkly  fteaniTtight. 

When  fteam  is  generated  fafter  than  it  can  be 
condenfed  in  the  fteam-box,  that  which  is  redun- 
dant pafles  off  by  a  wafte  tube,  which  conduAs  it 
into  a  neighbouring  chimney. 

The  apparatus  for  cooking  with-fteam  in  the  kit- 
ehen  of  the  Houfe  of  Corredkion^  at  Munich,  is 
ftill  more-  fimple.  Here,  two  equal  quadrangular 
boilers  are  fet,  one  at  the  end  of  the  other,  at  the 
facne  level,  in  the  fame  mafs  of  brick-work,  and 

*  '  *       •  •       * 

tloe  flame  and  fmokefrom  the  fame  fire  pafs  under 
them  both ;  (fee  EjSay  X.  Part  I.  plate  iv.  fig.  7, 
apd  plate. V.  fig.  9.)  Both  boilers  being  inclofed 
in  brick-work,  and  being  covered  with  wooden 
covers,  it  is  evident  that  no  part  of  the  apparatus 
is  expofed  to  the  cold  air. — I  fay  no  part  of  it ;  for 
the  covers  of  the  boilers  being  of  wood,  which  is 
one  of  tlie  worft  (jondudors  of  heat,  very  little 
heat  can  make  its  way  through  them ;  and  to  pre- 
vent even  ,this.  lofs,  inconfiderable  as  it  is,  thefe 

•  -  ... 

wooden  covers  Bpaj^,  if  it  (hould  be  thought  ne- 
ceffary,  be  defended  from  the  cold  air,  by  warm 
T.ugs  thrown,  pve^  them-  ^  .- 

The  frqoke  which  paffes  under  the  fecond  boiler, 
npt  only  prevents  the  approacl?  of  the  cold  air  to  the 
under  furface.  of  its.  bottom,  but^  ading  on  the 
fmall  quai>tity  of  water  that  is  contained  in  it,  ac- 
tually aflifts  in  the  generation  of  fteam.     It  even 

happens 
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happens  (bmetimes,  (namely,  when  there  is  but  a 
fmall  quantity  of  water  in  the  fecond  boiler,  and 
the  firft  is  nearly  filled  with  cold  water)  that  the 
water  in  the  fecorid  boiler^dVually  boils,  and  fills  the 
boiler  with  fleam,  before  the  water  in  the  firft- boiler 
is  heated  boiling  hot. 

This  appears  to  me  to  be  one  of  the  Moft  ecd- 
nomical  methods  that  can  be  ufed  for  cooking,  and 
that  it  is  well  adapted  for  hofpitals,  and  alfo  for 
large  private  families.  If  it  lliould  be  neceffary  to 
make  provifion  for  cooking  a  great  number  of  dif- 
ferent difties  in  fteam  at  the  fame  time,  either  the 
ftcam-boiler  may  be  made  fufficiently  large  to* re- 
ceive them ;  or,  inftead  of  it,  two  or  more  fteam- 
boilers,  of  a  moderate  fize,  may  be  put  up  ;  and 
if  the  different  kinds  of  food  that  isire  cooked  at 
the  fame  time  in  the  fame  fteam-»boiler,  be  placed 
each  in  a  feparate  dilh,  and  covered  over  with  fome 
proper  vcflTel  in  the  form  of  a  bell  (a  common 
earthen  pot,  for  inftance,  turned  upfide  down)  the 
exhalations  from  the  different  kinds  of  food  will 
be  prevented  from  fo  mixing  together  as  to  give  an 
improper  tafte  or  flavour  to  any  of  the  victuals. 

Thefe  covers  to  the  different  difhes  will,  likewife 
be  ufcful  on  another  account  j  when  the  cover  of 
the  fteam -boHer  is  opened,  for  the  jpurpofe  of  exa- 
mining, of  of  introducing  or  removing  arty  difli^ 
the  procefs  of  cooking  going  on  in  the  other  difhes 
will  not  be  interrupted :  for  their  bell-like  covers  . 
remaining  filled  with  fteam^  will  pfeVent  the  cold 
iitr  from  coming  into  contadt  with  tt-e  viftuals.   It 

K  z  is 
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is  true,  that  the  cover,  or  lid,  of  thefteam-boilermuft 
not  be  kept  open  too  long,  otherwife  the  fteam 
confined  under  the  covers  of  the  difhcs  will  be  con- 
denfed,  and  the  cold  air  will  find  its  way  under 
them. 

In  order  that  thefe  boilers  may  be  perfeftly 
fteam-tight  when  their  lids  are  down,  they  muft 
all  be  furnilhed  Withjieam-rims ;  and  there  muft  be 

a  'tube  of  communication  between   them  for  the 

■ 

paffage  of  the  fteam ;  and  another  tube  to  carry  off 
the  redundant  fteam  from  the  boiler  which  is  fi- 
tuated  fart  heft  from  the  fire. 

If  it  ftiould  be  neceffary,  the  principal  boiler 
may,  without  any  difficulty  or  inconvenience,  be 
divided  into  two  compartments,  fo  as  to  render  it 
poflible  to  prepare  two  different  kinds  of  foup,  or 
to  boil  two  different  things  feparately,  at  the  fame 
time.  Suppofe,  for  inftance,  that  the  apparatus  is 
defigned  for  the  kitchen  of  a  large  family,  and  that 
the  principal  boiler  is  1 2  inches  wide,  24  inches 
long,  and  1 2  inches  deep  ^  this  may  be  fo  divided 
by  a  vertical  partition,  as  to  form  two  compart- 
ments ;  the  one — that  immediately  over  the  fire, 
for  inftance,  12  inches  by  10;  and  the  other  12 
inches  by  14.  In  this  cafe  I  (hould  make  the  fe- 
conAyOv fteam-boiler^  24  inches  fquare  by  12  inches 
deep,  and  (hould  caufe  the  fmoke  to  circulate  in 
three  flues,  parallel  to  each  other ;  the  firft  (in  the 
hither  end  of  which  the  fire-place  ftiould  be  fitu- 
ated)  fliould  be  immediately  under  the  firft  boiler ; 
and  the  fecondand  third  ftiould  be  under  thefecond 
boiler.  The 
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The  following  figure  (hews  the  manner  in  which 
thefe  boilers  fliould  be  fet  : 


T/^.  38 


A,  B,  is  the  fide  of  the  room.  A,  C,  D,  E, 
the  tnafs  of  brick-work  in  which  the  boilers  are 
fet. 

F,  and  G,  are  the  two  corapaartments  of  the  firft 
boiler,  wh;ch  is  (hewn  with  itsfteam-rim, 

H.  is  the  lai^er  boiler,  which  is  alfo  reprcfented 
with  its  (leam-rim. 

The  covers  of  thefe  boilers  (which  do  not  appear 
in  the  figure)  (hould  be  fo  attached  to  the  boilers 
by  hinges,  as  to  be  laid  back  when  the  boilers  are 
opened,  and  refted  againft  the  fide  ef  the  room  ; 
and  thefe  covers  (hould  be  lined  with  tin,  or  with 
thin  (heet  copper,  tinned. 

The  following  figure  reprefents  an  horizontal 
R  3  feftion 
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feftion  of  the  brick-work  ip  which  thcfc  boikrs 
are  to  be  fet,  taken  at  the  level  of  the  tops  of  the 
^ucs; 


A,  B,  is  the  fide  of  the  room,  and  A,  C,  D,  E, 
the  mafs  of  brick-work,  which  is  placed  againft  it. 
F,  Gi  and  H,  are  the  three  parallel  fiues,  and  1. 
'is  the  canal  that  carries  off  the  fmokc  from  the 
fecond  boiler  to  the  chimney.  K.  is  the  opening 
into  the  fire-place  by  which  the  fuel  is  introduced  ; 
and  L.  is  a  paflage,  clofed  up  with  a  tile  or  with 
loofe  bricksj  which  is  occafionally  opened  to  clean 
the  flues  G,  and  H. 

The  damper  in  the  canal  I,  may  be  placed  near 
the  left-hand  fide  of  the  fecond  boiler. 

The  fituations  of  the  boilers  are  indicated  by 
dotted  lines. 

As  it  is  not  neceffary  that  I  fhould  repeat  in  this 

place  the  direftions  which  have  already  been  fo 

amply  explained  concerning  the  proper  method  of 

4  proceeding 
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proceeding  ia  fetting  boilers,  I  ftiaJI  not  enlarge 
farther  on  that  fubjeft,  but  (hall  proceed  to  give 
an  account  of  a  very  elfentiai  part,  not  yet  dc- 
fcribed,  of  the  apparatus  neceflary  for  cooking 
■with  fteam,  in  the  Qmpte  way  I  have  here  recom- 
mended :  the  part  I  mean  is  the  Jieam-rim  of  the 
boiler : 
DefcriptioH  nf  a  Steam-rtm  for  a  Boiler,  by  meaxs  of 

which  its  Cover  may  eqfily  be  made  fieam-tighi. 

To  give  a  more  complete  idea  of  this  contrivance  . 
I  liave,  in  the  following  figure,  reiwrefented  a  ver- 
tical fe^ion  of  a  fmall  part  of  one  fide  of  a  boiler, 
and  its  fteun-rim,  with  its  (wooden)  cover  in  its 
place,  both  of  the  full  ftze : 


A.  B.  is  a  fetftion  of  part  of  the  fiat  wooden  cover  j 
B  4  the 
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the  crooked  line  C.  D.  is  a  feftion  of  the  fteam- 
rim,  and  part  of  the  fide  of  a  boiler.  E.  is  a  fee- 
tion  of  a  defcending  rim  of  wood  belonging  to,  and 
making  an  cffential  part  of  the  cover ;  which  rim, 
when  the  cover  is  down,  enters  the  fteam-rim  of 
the  boiler,  and  repofes  on  the  bottom  of  it.  In  the 
figure  it  is  reprefented  in  this  fituation:  the  wooden 
rim  of  the  cover  is  fattened  to  the  flat  part  of  it  by 
means  of  wood-fcrews,  one  of  which  is  reprefented 
in  the  figure  *. 

Now  it  is  evident,  from  an  infpeftion  of  the 
figure,  that  a  fmall  quantity  of  water  will  lodge 
in  the  fteam-rrim,  and  will  ftandat  the  level  of  the 
dotted  line  F-  G ;  and  ias  the  rim  of  the  cover  will 
enter  this  water  whea  the  cover  is  (hut  down,  all 
communication  between  the  fteam  in  the  boiler, 
and  the  external  air,  muft  neceflarily  be  cut  ofFj^ 
?ind  of  courfe  the  fteam  wiir  be  completely  con- 
fined. 

It  is  true  that  if,  in  confequence  of  the  increafe 
of  its  temperature,  above  the  heat  of  water  boiling 
in  the  open  air,  the  elafticity  of  the  fteam  (hould 
become  fufEcient  to  overcome  the  preflure  of  the 
atmofphere,  it  will  force  the  water  in  the  fteam- 
rim  to  afcend  toward  C.  and  getting  under  the 
rim  E,  of  the  cover  of  the  boiler,  it  will  make  its 

•  The  cover  itfelf  is  fuppofcd  to  be  framed  and  pannelled 
in  the  manner  defcrihed  in  the  5th  chapter  of  this  Eday  (part  II.) 
^nd  it  fhould  be  lined  with  tin,  or  with  thin  (heet  copper,  tin- 
ned, in  order  to  prevent  the  wQod  from  being  cracked  and 
destroyed  by  the  fleam* 

cfcape^ 
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cfcape,  but  no  bad  confequences  will  refult  from 
this  lofs ;  on  the  contrary,  the  fteam-rim  will,  in 
this  cafe,  fcrve  inftead  of  a  fafety  valve ;  and  al- 
though this  contrivance  may  not  be  adequate  to 
the  confining  oiftrong  fteam,  it  certainly  anfwers 
perfeftly  well  for  confining  that  kind  of  fteam 
which  is  moft  proper  to  be  ufed  for  cooking.  It 
will  likewife  be  found  ufeful  in  many  cafes  for  co- 
vering boilers,  where  the  principal  objedt  in  view 
is  to  prevent  the  contaft  of  the  cold  air  with  the 
contents  of  the  boiler.  It  will  be  ufeful  for  the 
boilers  of  bleachers,  as  alfo  for  laundry  boilers,  for 
brewers  boilers,  and  for  all  boilers  deftined  for  the 
evaporation  of  liquids  under  a  boiling  heat. 

It  appears  to  oie  that  this  contrivance  might, 
with  a  little  alteration,  be  ufed  with  great  advan- 
tage for  covering  the  boilers  ufed  by  diftillers.  By 
making  the  fteam-rim  deeper,  the  cover  of  the 
boiler  would  be  tight,  under  a  confiderable  preC* 
fure;  and  by  making  the  boiler  broad  and  (hallow^ 
with  f^ver^U  feparate  fire-places  under  it  (the  jQat 
bottom  of  the  boiler  being  fupported  on  the  tops 
of  the  flues  ofthefe  fire-places)  a  variety  of  impor- 
tant advantages  would  be  gained ;  and  thefe  would 
not  be  compenfated  by  any  difadvantages  that  I 
caix  forefcQ.  The  boiler  might  be.  conftrudted  of 
very  thin  ftjeef  copper,  which  would  not  only  ren- 
der it  lefs  expenfive,  but  would  alfo  make  it  more 
durable, 

When  fteam-^rims  were  firft   introduced,  they 
iv^remade  of  the  form  reprefcnted  in  the  following 

figure, 
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figure,  which  reprefents  a  vertical  feftion  of  part 
of  one  fid^  of  a  boiler  with  a  fteam-rim,  covered 
with  a  conical  double  cover,  made  of  tin : 


In  this  and  the  following  figures.  A,  B,  rcpre-* 
fonts  a  fedion  of  part  of  one  fide  of  the  (double) 
cover  of  the  boiler, 

C.  D.  The  fteam-rim  and  part  of  one  fide  of  the 
boiler. 

E.  The  dcfccnding  rim  of  the  cover :  and, 

F.  G.  The  level  of  the  water  in  the  fteam-rim — -■ 
all  of  the  full  fize. 

This  conftruftion  was  found  to  be  attended  with 
an  inconvenience,  which,  indeed,  might  eafily  have 
been  forcfecnt    When  the  fteam,  on  being  con- 

fincdj^ 
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fined,  became  ftrong  enough  to  force  its  way  under 
the  defccnding  rim  E,  of  the  cover  of  the  boiler, 
the  water  in  the  fteam-rim  was  frequently  blowa 
out  of  it  with  confiderable  violence,  and  difperfed 
about  the  room.  To  prevent  thefe  difagreeable 
accidents,  the  form  of  the  upper  part  of  the  fteam- 
rim  was  altered.  To  make  a  proper  finifti  to  tlac 
boiler,  the  edge  of  its  brim  (which  forms  the  top 
of  its  fteam-rim)  had  been  turned  outwards  over  a 
ilrong  wire.  It  was  now  turned  inwards  over  the 
wire ;  and  the  outfide,  or  rifing  part  of  the  fteam- 
rim,  inftead  of  being  made  Jloffing  outwards^  was 
now  made  vertical. 

A  complete  idea  of  thefe  different  alterations^ 
and  of  the  eflfedts  neceffarily  produced  by  them^ 
may  be  formed  by  conjparing  the  foregoing  figiw 
(41)  with  th^  following ; 


I'd 


It 
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It  is  evident  that  in  this  cafe,  as  there  is  fufficient 
room  between  the  outfide  of  the  defcendlng  rim  of 
the  cover,  and  the  vertical  fide  of  the  fteam-rim, 
to  contain  all  the  water  that  can  be  forced  upwards 
between  them  by  the  fteam,  there  is  little  danger 
of  any  part  of  this  water  being  blown  out  of  the 
fteam-rim  by  the  fteam,  when  it  makes  its  efcape 
under  the  rim  of  the  cover. 

Of  the  Manner  in  which  Kitchen  Boilers  and  Stew- 
pans  may  be  conJiruSledy  fo  as  to  be  rendered  ufeful 
in  cooking  with  Steam. 

If  a  common  kitchen  boiler  be  furnifticd  with  a 
fteam  rim,  and  the  defcending  rim  of  its  cover  be 
made  tofhutdown  into  it,  the  fteam  in  the  boiler 
will  be  effeftually  confined,  and  may,  in  various 
ways,  be  ufefully  employed  in  cooking.  One  of 
the  fimpleft  methods  of  doing  this  is  to  fet  what 
I  (hall  call  z^jleam-dijfi  upon  the  boiler.  The  bot- 
tom of  this  fteam-difh  being  furnifhed  with  a  de- 
fcending rim,  or  projection,  fitting  into  the  fteam- 
rim  of  the  boiler,  the  fteam-di(h  may  be  made  to 
ferve.as  a  cover  to  the  boiler ;  and  if  a  number  of 
fmall  holes  be  made  in  the  bottom  of  this  difh 
near  its  circumference,  the  fteam  will  pafs  up  into 
it  from  below  ;  and  if  it  be  properly  clofed  above, 
any  victuals  placed  in  it  will  be  cooked  in  fteam. 

If  this  dilh  be  furniftied  with  a  fteam-rim,  of  the 
fame  form  and  fize  with  that  of  the  boiler,  the 
cover  of  the  boiler  will  then  ferve  for  covering  the 
fteam-di(h,  whenever  that  difla  is  in  ufe. 

The 


Of  Cooking  in  Steam.  237 

The  following  figure,  which  reprefents  a  vertical 
feftion  of  the  apparatus,  will  ihow  this  contrivance 
in  a  clear  and  diftin<5t  manner : 


^^'4% 


B 


i  > 


A.  is  the  boiler,  which  is  feen  fet  in  brick-work. 

B.  is  the  fteam-difti ;  and    . 

C.  is  the  cover  of  the  boiler,  which  is  here  made 
to  ferve  as  a  cover  for  the  fteam-difli.  , 

The  fides  of  the  fteam-difh  (which  is,  made  of 
tin)  are  double,  for  the  purpofe  of  confining  the 
heat  more  effedually. 

If 
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This  is  a  cufious  circumfVance^  and  the  know- 
ledge of  the  faft  may  be  turned  to  a,  good  accounts 
If,  far   inftance,  it   were  required .  to  make  tlie 
ftrongeft  extraft  of  the   pure  juices  of  any  kind 
of  meat,  unmixed  with  water ;  this  may  be  done 
by  heating  the  meat  nearly  boiling  hot,  cither  in 
boiling  water,  or  in  fleam,  and  then  putting  it, 
placed  in  a  {hallow  difli,  into  a  fleam-difh,  or  into 
any  clofed  vcffel  filled  with  hot  fleam,  and  leaving 
it  in  this  Situation  two  or  three  hours,  or  for  a 
longer  time  :  Whatever  liquid  is  found  colledled  in 
the  difli  at  the  end  of  the  procefs,  muft  neceifarily 
be  the  pureft  juices  of  the  meat.     In  this  manner 
the  richcft  gravies  may  no  doubt  h^e  prepared. 

Thick  (leaks  or  cutlets  of  beef,  boiled  in  this 
manner,  and  made  pcrfedlly  tender  throughout, 
and  then  broiled  on  a  gridiron,  and  ferved  up  in 
their  own  gravy,  with  or  without  additions,  would, 
I  imagine,  be  an  excellent  difti,  and  very  wliole- 
Ibme  :  But  it  muft  be  left  to  cooks,  and  to  pro* 
fefled  judges  of  good  eating  to  determine,  whether 
thefe  hints,  (which  are  thrown  out  with  all  becom- 
ing humility  and  deference)  are  deferving  of  atten- 
tion :  For  although  I  have  written  a  whole  chapter 
on  the  pleafure  of  eating,  I  muft  acknowledge,  what 

faining  1 1|02.  or  a  little  lefs  than  three  quarters  tf  a  pmt,-  this 
<li(h  would  contain  all  the  water  that  could  poilibly  refultfrom 
the  condcnfation  of  fleam  on  the  furface  of  the  meat,  in  heating 
it  boiling  hot*  ;,,...• 

'^This  computation  may. be  of  fome  ufe  in  determing  ] tJie 
dimenfions  of  the  veflels  proper  to  be  ufcd  for  holding  the 
vidttals  ^hat  are  cooked  iir.  tihet  ilearardiflies  abQve  dekrib^f]^' 

.all 
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all  my  aCq-uaintances  will  certify — ^that  few  perfons 
afe  lefs  attached  to  the  pleafures  of  the  table,,  thaa 
myfelf.  If,  in  treating  the  fubjeft,  I  fometimes 
appear  to  do  it  con  amore^  this  warmth  of  ex- 
preflion  ought,  in  juftice,  to  be  afcribed  folely  to 
the  fenjle  I  entertain  of  its  infinite  importance  to 
the  health,  happinefs  and  innocent  enjoyments  of 
ma,nkind. 


CHAP.   IX. 

i^efcripifon  of  an  universal  Kitchen  Boiler^ 

for  the  ufe  of  afmallfamily,  to  anfwer  all  the  pur^ 

pofes  of  cookery  \  and  alfofor  boiling  water  for  wajh^ 

ing^^c.-^Defcription  of  a  PoKt able    Fire* 

Vt  Act /or  an  univer/al  Kitchen  Boiler. — Account 

of  a  Contrivance  for  zvarming  a  Room  by  means  of 

this  Fire-place  and  Boiler. — Of  Steam  Stoves 

for  warming  Rooms. — They  are  probably  the  bejl 

contrivance  for  that  purpofe  that  can  be  made  ufe 

tf—they  warm  the  air  without  fpoiling'it-'^they 

economife  Fuel,  and  may  be  made  very  ornamental^ 


vox.  III.  5i  DefcriptioH 
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Defcription  of  an  Universal  Kitchen  Boiler 
for  the  ufe  offmall  Families^  to  anfwer  all  the  pur-' 
pofes  of  cookery;  andalfofor  boiling  wdtet-for  wajh-^ 
■  ing,  fc?f . 

THE   following   figure  reprefents  a  vertical 
fedtion  of  this  "boilerj  and  alfo  of  its  fife- 
place  and  cover. 


This  boiler  is  fuppofed  to  be  made  of  caft-irori, 
aad  its  feftion  is  reprefented  by  a  double  line. 
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The  lower  part  ofit,  which  is  reprefented  as  being 
filled  about  half  full  with  water,  is  1 2  inches  in 
diameter  above,  about  1 1  inches  in  diameter  belowj^ 
^nd  9 1  inches  deep*     The  upper  part  of  it,  which 
is  furnifhed  with  a  ftea^m-rim,  is  24  inches  in  diainc-? 
ter  above — rwhere  its  fteam-rim  begins — and    23 
inches  in  diameter  below — where  it  joins  the  flat 
part  which  unites  it  to  the  lower  part  of  the  boiler. 
The  lower  part  of  this  boiler  (which  might,  with- 
out any  knpropriety, '  be  called  the  lower  boiler) 
is  deftined  for  containing  the  foup,  or  the  water 
that  is  made  to  boil,  while  the  upper  and  broader 
part  is  ufed  for  boiling  with  fteam,     The  brim  of 
the  lowdr  boiler  projects  upward,  about  an  inclj^ 
above  the  level  of  the  flat  bottom  of  the  upper 
boiler.    This  projection  prevents  the  water  refult^ 
ing  from  the  condenfation  of  fteam  againfl  thp  fides 
of  the  upper  boiler  from  defcending  into  the  lower 
boiler.     The  upper  boiler  is  8  i  inches  deep,  fron^ 
the  top  of  the  infide  of  its  fteam-rim  to  the  flat  part 
•of  its  bottom.     The  whole  depth  of  both  boilers 
is  18  inches,  frpm  the  top  of  the  fteanj-rim  tq  th? 
lower  boiler. 

A  circular  piece  of  tin,  about  22  inches  i^ 
^diameter,  'with  many  holes  through  it,  to  give  ^, 
free  paffage  to  the  fteam,  being  laid  down,  \n  aif 
horizontal  pofition,  upon  the  top,  or  projedting 
brim  of  the  lower  boiler.  Upon  this  circular  plate 
*|the  (hallow  difties  are  placed,  which  contain  the 
yiduals  that  are  to  be  cooked  in  fteam.  Two  fuch 
'.^i(he$  are  faintly  reprefented  in  the  fpregoing  figurf 
J>7  dotted  J^oes, 
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The  cover  of  this  univerfal  boiler  is  a  (halloa 
circular  difli,  26  inches  in  diameter  at  its  biioi, 
and  about  i  f  inches  deep»  turned  upfide  down» 
and  covered  above  with  a  circular  covering  of 
wood,  to  confine  the  heat.  Tlie  handle  to  this 
cover  is  a  ftrong  cleat  of  wood,  faftened  to  the  cir- 
cular wooden  cover  by  means  of  four  wood  fcrews* 
This  handle  is  diftinftly  reprefented  in  the  figure. 

The  circular  wooden  cover  for  confining  the 
Ixeat  mud  be  conftrudted  in  pannels,  and  muft  be 
faftened  to  the  (hallow  metallic  di(h  by  means  of 
rivets,  or  wood  fcrews.  In  doing  this,  all  the 
precautions  muft  be  taken  that  are  pointed  out  in 
the  5th  chapter  of  this  ElTay,  page  141 ;  otherwife 
the  wood  and  the  metal  will  be  feparated  from 
each  other,  in  confequence  of  the  (hrinking  of  the 
wood,  on  its  being  expofed  to  heat. 

The  inverted  ftiallow  difli,  which,  properly 
fpeaking,  conftitutes  the  cover  of  this  boiler,  may 
be  made  either  of  tin,  or  of  (heet-iron,  or  of  (heet- 
copper;  or  it  may  be  made  of  caft-iron.  What- 
ever the  material  is  of  which  it  is  conftrufted,  care 
muft  be  taken  to  make  it  of  fuch  dimenfions  prc- 
cifely,  that  its  brim  may  enter  the  fleam-rira,  and 
occupy  the  lower  or  deepeft  part  of  it,  otherwifo 
the  fteam  will  not  be  properly  confined  in  the 
boiler. 

The  following  figure  reprefents  a  vertical  feftion, 
^  the  full fize^  of  the  fteam-rim  of  one  of  thefe  boil- 
ers (of  caft  iron)  together  ,with  a  fedion  of  a  part 
.ef  an  inverted  (hajlow  caft-iron  panj^  wlxich  ferves 
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as  a  cover  to  the  boiler,  and  alfo  of  the  circular 
covering  of  wood  which  is  attached  to  the  pan,  and- 
defends  it  from  the  cold  air  of  the  atmofphere. 


Id  this  figure  the  Ae^m-iim  is  reprefented  as 

being  full  of  water  j  and  o^e  of  the  fcrews  is  feen, 

which  faften  the  circular  ^wooden  cover  to  the  in- 

a<3  verted  . 
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verted  ihallow  pan,  which  coafincs  X^ .  fleam  iil 
the  boiler. 

On  examining  the  two  preceding  figures,  it  will 
be  found  that  both  the  boiler  and  its  cover  are  of 
forms  that  will  readily  deliver  from  their  mouldsj 
iand  that  circumftance  will  enable  iron -founders  to 
fell  thefe  articles  at  low  prices; 

The  mafs  of  brick-work,  in  which  this  boiler  is 
fef,'  may  be  a  cube  of  3  feet  j  or,  by  finking  the 
alh-pit  in  the  ground^  its  height  may  be  reduced 
to  2  4  feet;     •  ^ 

In  order  that  the  flame  may  be  made  t0  fejpa^ 
ratej  and  fpread  equally  on  all  fides,  un^er  the 
lower  boileXi  the  fmoke*  fhould  be  made^  to  pafs 
off  in  two  fmall  canals,  fitiiated  oh  pppo^te  fides 
of  the  boiler.  The  openi|3fgs  of  thefe  canals ;  may 
be  a  little  below  the  levej  of  the  bottom  of  what 
has  been  called  the  upppr  bptler  ^  and  tl>e  fmoke 
being  made  firft  to  defc(en4'  nearly  to  .the  level  of 
the  bottom  of  the  lowei?  bofler,  may  then  pafs  off 
horizontally  towards  the  chimney.  The  fituation 
of  the  two  horizontal  canal|  (on  oppofite  fides  of 
the  boiler)  by  which  the  fn|oke  goes  off,  are  indi- 
cated (in  the  figure  44.)  by  dotted  lines* 

So  much  has  already  be^ n  faid  in  the  foregoing 
chapters  relative  to  the  cbqftruftion  of  clofed  fire- 
places for  kitchen  boilers,  that  it  would  be  quite 
fuperfluous  to  give  any  particular  direftions  re- 
fpefting  the  conftrucftion  of  the  fire-pfeoe  fbi  this 
toiler.  The  manner  in  which  the  boiler  is  fct  ii 
9  brick^work^ 
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WicV;4mMrk»  ?n4  t^e  m^v^  tha^t  are  uie^  for  caufing 
thc!  ihjiok^  tp  furrpqpd  it;  9n  every  fid^,  are  dif- 
tiofkjy  (hewn  in  the  figure. 

In  pr^r  mom  effe<% wUy .  t^  confine  the  heat^ 
the  boiler  lbov»ld  l?e  en^ir^jiy  ihclofed  in  the  brick -j 
V^orl^  on  every  fide»  in  fuph  a  manner  that  the  brin^ 
lof  its  fteam-rim  ftipuld  not  projed  abg^re  it. mora 
than  half  an  inch.  To  preftrve  the  brick-work; 
from  being  wetted,  the  top  ^f  it  may  be  covered 
with  flieet-lead,  which  may  be  made  to  tutn  ovet 
the  top  of  the  brini  of  the  fteapa-rim  of  the  boiler.  . 

There  nxay  either  be  a  fteam*-tube  in  the  cover  of 
the  boiler,  or  the  fteam  may  be  permitted  to  forc^ 
its  way  tinder  the  defcending  rim  of  the  inverte4 
Shallow  pan,  which  conftitutes  the  covef.  if  therf 
*be  a  fteam^tube,  it  ihould  be  half  an  inch  in  diame- 
ter, and  about  one  inch  in  length ;  and  it  flioul4 
be  made  very  fmooth  on  the  infide,  in  order  th?jt 
another  tube  of  tin,  or  of  tinned  copper,  about  ip 
inches  in  length,  may  pafs  freely  in  it-.  The  uCf 
i©f  this  moveable  tube  is  tp  eaufe  the  air  to  be  ei- 
;pelled  from  the  upper  boiler,  whik  it  ia  ufed  fcjr 
icooJs;ing  with  fte^m.  This  will  be  done,  if,  while 
the  water  below  is  boiling,  the  long  tube  be  thraft 
tlown  into  the  boiler  through  the  fteam-tube^  t^l 
its  lower  end  comes  to  the  Jevel  of  the  brim  of  fc^ 
lower  boiler.  For,  as  fleam  is  confiderably  lights 
than  common  air,  it  will  of  cQurfe  rife  up  a^d 
,  occupy  the  upper  part  of  the  upper  boiief,  and  the 
^"air  below  it  being  ccmpreffed,  wilj  efcape  thwugh  ^ 
<he  tube  we  have  juft  defcribed ;  and,  altliough 

s  4  ihat 


\ 


Of  Kite^en  Fire-plaees^  aniUtenJHs. 

that  tube  (hould  remain  open,  the  tipper  boHer 
will,  neverthelefs,  remain  filled  with  fteam,  to  the 
total,  exclufion  of  atmofpheric  atr.  The  inilde  of 
the  fteam-tube,  and  the  outfide  of  the  moveable 
tube  ihould  be  made  to  fit  each  other  with  accu- 
tacy,  in  order  that  no  fteam  may  efcape  between 
them.  The  neceffity  of  this  precaution  is  too  evi^ 
dent  to  require  any  illucidation. 

It  will  be  beft  to  place  the  fteam-tube  within 
about  an  inch  of  the  fide  of  the  cover,  in  which 
cafe  it  will  be  eafy,  by  turning  the  cover  about,  to 
place  it  in  fuch  a  pofition  that  the  moveable  tube 
may  defcend  into  the  upper  boiler,  without  being 
flopped  by  meeting  with  any  of  thfe  difties  that  are 
placed  in  it. 

It  is  hardly  neceflfafy  that  I  fhould  obferve  here, 
that  boilers  on  the  principles  above  defcribed  may 
b  conftrufted  of  fheet-iron,  or  (heet-copper,  as 
well  as  of  cafh-iron,  and  that  they  may  be  made  of 
€ny  dimenfions.     That  which  is  reprefented  in  the 
foregoing  figure  (44.)  is  of  a  moderate  fize,  and 
would,  I  fhould  imagine,  be  fuitable  for  the  family 
of  a  labourer,  confiding  of  eight  or  ten  .perfons. 
The  lower  part  of  the  boiler  would  hold  about  3tV 
gallons  5  but  the  whole  boiler,  filled  up  to  within 
tn  inch  of  the  level  of  the  infide  of  the  fteam-rim, 
would  hold    14?    gallons.     When  fo    filled    up, 
I  Ihould  fuppofe  thfe  ^boiler  to  be  fufficiently  capa- 
^  cious  to  heat  water  for  wafliihg,  or  for  any  other 
Ij^urpofe  that  could  be  wanted  by  an  induftrious 
j'  family^ 
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&xtufy,  confiding  of  thenumber  of  peHbnsabore^ 
mentionedt 

Defcripihn  <^  a  portable  Fire-place  ^iW 

ITHIVER9AL  KiTCHEM  BoiLER. 

Tlie  followbg  figpre  leprefents  a  vertical  feftiou 
«f  the  fire-:placej  wifhits  boiler  inits  place. 

JV^.  46. 


This  figure  is  drawn  to  a  fcale  of  10  inches  to 
the  inch. 

The 


Tbe  boiler  r$  fuppofed  t<x  be  o£  caft^iron,  ancl 
the  feftion  of  it  is  reprefented  by'  a  double  iiiie*^ 
To  render  its  form  more  confpicuotis>  its  cover  is 
emitted.  ■'•'.''. 

The  poitablt  firc-^pbce  ia  a  cylinder  of  (heet^ 
iron,  24!  inches  in  diameter^  and  34  i  in  height^ 
Open  above,  ahd  clofed  below.    The  fcftions  of 
this  cyKnder^  and  of  its  bottom^  are  marked  by. 
ftrong  black  lines. 

The  fire-place,  progerly  fo  called^  is  the  center^ 
or  axis  of  this  cylincfcr:  it  is  built  of  fire-^bricks 
and  fturbridge  clay;  and  the  fire  burns  on  a 
circular  caft-iron  difliing  grate,  eight  inches  in 
diameter. 

Thq  opening  (at  a.)  by  which  the  fuel,  is  intro* 
ducedj  is  marked  by  dotted  lines ;  as  is  alfo  another 
opening  below  it  (at  b.)  which  leads  to  the  afli* 
pit.  Thefe  openings  are  clofed  by  dpors  of  (hect- 
iron,  which  are  attached  by  hi^cs  to  the  outfide 
of  the  cylinderj  and  faftened  by  me^ns  of  turn-^ 
buckles.  ^ 

The  door  of  thealh-^pit  is  furnifhed  with  arcgiA 
ter  for  regulating  the  admiffion  of  air. 

The  fmoke  is  carried  off  by  an  horizontajk  tubcj 
t  part  of  which  is  feen  at  C. 

There  is  a  particular  and  very  fimple  contrivance 
for  csmfing  the  fmoke  to  come  into  conta<^;with 
the  fides  of  the  lower  boiler,  and  with  the  flat  bot- 
tom of  the  upper  boiler,  and  then  to  defcendhtiovc 
iX  is,  permitted  to  pals  q^. ,  This  is  ^cylinder  of 
caft-iron  or  of  earthen- ware,  which  is  16'  infhe^  i^ 

xliametel' 


diameter  within,  or  in  the  deatj  and  8  inches 
high,  with  a,  thia  flanch  about  an  inch  wide,  atits^ 
lower  extremity.  This  flanch  ferves  as  a  foot  fot 
keeping  it  fteady  in  its  vertical:  pofition,  and  alfo 
for  fattening  it  in  its  place,  by  laying  the  ends  oi 
a  circiA^r  row  of  fliort  pieces  of  brick  upon  iL 
The  lower  end  of  this  cylinder  being  fet  down  at 
the  level  of  the  bottom  of  the  lower  boiler^  upon 
thjp  lop  of  the  hollow  cylindrical  mafs  of  bricks- 
work  which  conftitutes  the  fire-place,  the  fmoke 
is  ol^liged*  to  pafs  up  between  the  infide  of  thi% 
cylinder  and  the  outficje  pf  the 'lower,  boiler,  and 
to' llrike  ag^ujft  the  fJat'.bott6m  of 'the  upper 
l^oiler.  It  then  paffes  horizontally  over  the  top  of 
this  cylinder,  and  turning  downwards  into  the  fpace 
wTiich  is  left  for  ft,  between  the  outfid^  6f  this  fhort 
cylinder  and  the  great  cylinder  of  fheet-ifon  in 
v^hich  the  boiler  is  fufpended,  it  paffes  off  by  the 
frriall  hpri^ontal  tube  \*hich  carries'  it  to  thife.  chim* 
hey. 

This  fliort  cylinder  is  fo  diftinftl'y  reptefented  in 
the  %tirc>.that  ]€ttec5<>f  rd5erefice,:are  quite  un* 

Hificeflary*  ^ 

A  piece  of  bricks  or  of  fire-ftonCi  about  zi- 
inches  thick,  is  fuppofed  to  be  attached  to  the 
infide  of  the  fire-place  door,  lo  prevent  its  being 
too  much  heated  by  the  fire ;  and  this  is  repre-^ 
fented  in  the  figure  by  dotted  lines.  The  knobs 
in  the  fire-place  door,  and  in  the  door  of  the  afti* 
Ipit,  are  defigned  to  be  ufed  as  an  handle  in  open* 
ing  themv 

this 
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Thi$  portable  fire-place  may  have  two  flrong 
handles  for  tranfporting  it  from  place  to  place;  and 
as  the  boiler  may  be  removed,  and  carried  fepa*« 
lately,  the  fire-place  will  not  be  too  heavy  to  be 
carried  very  conveniently  by  two  men. 

Without  flopping  to  expatiate  on  the  ufefulnefs 
of  this  new  implement  of  cookery,  I  (hall  proceed  to 
fhcw  how  its  utility  may  be  made  ftill  more  e^j^en* 
five.  With  a  trifling  additional  expence,  it  may  be 
changed  into  one  of  the  very  bell  ftoves  for  warm- 
ing a  room  in  cold  weather  that  can  be  contrived.-*— 
I  fay  one  of  the  very  befi^  for  it  will  warm  the  air 
of  the  room,  without  its  being  poflible  for  it  cvei; 
to  heat  it  fo'  much  as  to  nuke  it  unwholefome ;  and 
it  will  do  it  with  the  lead:  trouble^  and  at  the  ex*^ 
pence  of  the  leaft  poflible  quantity  of  fuel. 

Defcription  t^  a  contrivance  for  warming  a  room^  by 
means  of  a    portable  Universal  Kitchek 

Boiler. 

The  following  figure  reprefents  an  elevation,  or 
front  view  of  the  nwchinery  that  may  be  ufed  fcr 
this  purpofc^ 


This 
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This  ma(;hiiieiy  is  very  fimple  ;  It  confiib  of  the 
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portable  boiler  and  fire-place  reprefented  in  ther 
preceding  figure  (46,)  with  an  inverted  cylindrical 
veffel,  conftrufted  of  tin,  or  of  very  thin  flieet-r 
copper,  placed  over  the  boiler,  This  cylindrical 
veflfel,  whichl  (hall  call  a  steam-stove,  mufl:bc 
juft  equal  in  diameter,  to  the  fteam-rim  of  the 
boiler,  at  the  loweft  or  deeped  part  of  that  rim  ; 
and  it  may  he  made  higher,  or  lower,  according 
to  the  fize  of  the  room  that  is  to  be  heated  by  it. 
That  reprefented  in  the  foregoing  figure  is  26 
inches  in  diameter,  and  %\  inches  high  \  which 
gives  17  fquare  feet  of  furface  for  heating  the* 
foam. 

'D\i%fieam'fiove  may  be  made  of  common  (heetr 
iron  ;  but  in  that  cafe  it  fliould  be  japanned  within 
^nd  without,  to  prevent  its  ru ft ing.  In  japanning 
it,  it  might  be  painted,  or  gilded,  and  rendered 
very  ornamental.  The  portable  fire-place  might 
Jikewife  be  japanned  and  ornamented ;  but  in  that 
pafe  it  would  be  neceflary  to  line  that  part  of  it 
with  clay  or  cement,  with  which  the  fmoke  comes 
into  contaft,  otherwife  the  heat,  in  that  part;^ 
might  injure  the  japan. 

There  muft  be  ^  fniall  tube,  about  J  of  gn  inch 
in  diameter,  in  one  fide  of  the  fteam-ftove,  juft 
above  the  top  of  the  fteam-rim  of  the  boiler, 
This  tube  fhould  be  about  two  inclies  in  length, 
?.nd  it  Ihould  projeft  inwards,  horizontally,  mto  the 
cavity  of  the  fteam-ftove.  Jnto  this  tube,  one  end 
pf  another  longer  tube  fhould  be  infrodwced^  which 
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ki  ifeiigned  to  carry  olF  the  rednndant  ftcam  intOf 
the  chimney, 

s 

« 

The  fs^afon  why  this  tube  fliould  be  placed  near 
the  bottom  of  the  fteam-ftove,  will  be  evident  to 
thofe  who  recollect  that  fleam  is  lighter  than  air, 
Were  it  placed  at  the  top  of  it,  no  fteam  would 
remain  in  the'ftove,  and  the  objed.  of  the  f  ontri^ 
vance  would  be  defeated. 

This  fmall  fleam-tube  at  the  lower  part  of  the 
ilove  may,  with  fafety,  be  kept  quite  open  ;  for 
xanlefs  the  water  in  the  boiler  be  made  to  boil  with 
vehemence,  little  or  no  fleam  will  ifTue  out  of  it  5 
/or  the  greater  part,  if  not  the  whole  of  it,  will 
be  condenfed  againfl  the  top  and  fides  of  the  fleamr 
ftove. 

As  the  water  which  refults  from  this  condenfa^ 
tion  of  fleam,  will  all  return  into  the  boiler,  it  wilj 
feldoip  be  neceffary  to  replenifh  the  boiler  witl^ 
water. 

When  cooking  is  going  on  in  the  boiler  in  cold 
'weather,  the  fleam-ftove  vyill  fupply  the  place  of  U 
cover  for  the  boiler;  but  when  the  weather  is 
warm, .  the  coyer  of  the  boiler  may  be  ufed  inflead 
of  it,  and  the  ajr  of  the  roofn  wjll  be  very  little 
heated. 

Steam-ftoves  on  th^fe  principles  would  be  found 
very  ufeful  in  heating  halls  apd  paflages,  and  I 

think 
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tfeink  they  might  be  ufed  with  advantage  for  hdat-* 
ing  elegant  apartments.  They  arc  fufccptiblc  of  st 
variety  of  beautiful  forms,  and  arc  not  liable  to  any 
iobjeftions  that  I  am  aware  of.  A  moft  elegant 
fteam-ftove  might  be  made  in  the  form  of  a  dorid 
temple,  of  eight^or  ten  columns.  Handing  on  a 
|)edeftaK  The  fire-place  might  be  fituated  in  the 
pedeftal,  and  the  columns  and  dome  of  the  temple 
might  be  of  brafs  or  bronze,  and  made  hollow  to 
admit  the  fleam.  In  the  center  of  the  temple  a 
fmall  ftatue  might  be  placed,  as  an  ornamental  de* 
cbration-^-Or  ah  arg^nds  lamp  might  be  placed 
there  to  light  the  room.  In  cafe  a  lamp  (hould  Be 
placied  in  the  center  of  the  temple,  there  (hould 
pe  a  circular  opening  left  in  the  top  of  the  dome 
for  the  paflkge  of  the  fmoke  of  the  lamp. 

The  fire  under  the  boiler  may  be  lighted  and 
fed  without  the  room,  or  within  it ;  or  the  fteam 
may  be  brought  from  a  diftance  in  a  leaden  pipe 
or  copper  tiibe.  If  the  boiler  that  fupplies  tne 
fteam  is  fituated  in  the  pedeftal  of  the  temple,  and 
if  the  fire  is  lighted  from  within  the  room,  the  fire- 
place and  afli-pit  doors  may  be  malked  by  tablets 
,  and  infcriptions. 

But  I  need  not  enlarge  on  the  means  that  may 
be  ufed  for  rendering  an  ufeful  mechanical  con- 
trivance ornamental  and  expenfive ;  for  marty  per- 
fons  will  be  ready  to  lend  their  afliftance  in  that 
undertakings 

Thofe 
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Thofe  who  wifli  to  ice  one  of  thefe  univerfal 
kitchen  boilers,  will  find  one  fet  in  brick-work,  in 
the  kitchen  of  the  Royal  Inftitution.  It  is  com- 
ftmfted  of  copper^  and  tinned  on  the  infide ;  and 
\t  is  CQuiiderably  larger  than  that  I  have  here  de-* 
{bribed.  The  method  i^fed  for  confining  the  Aeatn. 
Vfi  this  boiler  is  different  from  that  here  recom*^ 
mended  i  and  (here  is  a  contrivance  for  heating  the 
contents  of  the  boiler  occafionally  by  means  of 
fleam,  which  is  brought  from  another  boiler ;  but 
this  contrivance  has  no  particular  connexion  with 
the  invention  in  queftion,  and  is  introduced  here 
merely  to  fhow  how  fleam  may  be  employed  for 
making  liquids  boiL 

In  order  that  thefe  univerfal  kitchen-boilers, 
with  fleam-floves,  may  the  moreeafily  find  their 
way  into  common  ufe  in  this  country,  fome  me- 
thod fhould  be  contrived  for  making  tea  in  them. 
Now  I  think  this  might  be  done  by  putting  the 
tea,  with  cold  water,  into  a  (hallow  tin  tea-pot,  or 
rather  kettle,  and  placing  it  in  the  upper  boiler, 
diredly  over  the  lower  boiler.  I  once  made  an 
experiment  of  this  kind ;  and  if  I  was  not  much 
miftaken,  the  tea  that  wa»  fo  made  was  uncom- 
monly good,  and  high  flavoured,  .  It  certainly  ap- 
peared to  be  confiderably  flronger  than  it  would 
liave  been,  if,  with  tine  fame  quantities  of  tea  and 
of  water,  it  had  been  made  in  the  common  way. 
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Boiling  water  poured  upon  a  vegetable  fubftance 
does  not  always  extra^  from  it  all  that  might  be 
cxtrafted,  by  putting  the  fubftance  to  cold  water, 
and  heating  them  together.  This  faft  is  well 
known ;  and  it  renders  it  probable  that  the  me- 
thod here  propofed,  of  making  tea,  would  be  advan- 
tageous. If  this  fhould  be  the  cafe,  no  implement 
could  be  better  contrived  for  that  purpofe  than  our 
univcrfal  kitchen  boiler. 


CHAP. 
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CHAP.  X. 

toefcriptim  of  a  new^^invented  RegIster-Stove  of 
Fu R N  ACEf/or  heating  Kitchen  BQi/ers,  Stew-*panSy 
i£c. — Of  the  cofifiruilion  of  Boilers  and  Stew-pans^ 
peculiarly  adapted  to  thofe  Stoves. — Particular  method 
of  conJlruSting  Stew-pans  and  Sauce-pans  of  Jin^  by 
which  they  may  be  rendered  very  durable, — Defcrip^ 
tionofafmallvo'BiTK'BhE  Fire*fl  ace  for  Stew^. 
pans  and  Sauce-pans. — Of  cajl^iron  Heaters /^r 
heating  Kitchen  Utenfils. 

HAVING  learnt)  bj^  frequenting  Kitchens  while 
the  various  proceffes  of  cookery  were  going 
on  in  them,  how  very  defirable  it  would  be  that  the 
cook  might  be  enabled  to  regulate,  and  occafionally 
to  moderate  the  fires  by  which  ftew-pans  and  fauce- 
pans  are  heated,  I  fet  about  contriving  a  fire-place 
for  that  purpofe,  which,  on  trial,  was  found  to 
answer  very  well.  The  firft  fire*placc  of  this  kind 
that  was  conftruftcd  was  put  up  in  my  own  kit- 
chen, at  Munich,  where  it  was  in  daily  ufe  for 
more  than  twelve  months  ;  and  foon  after  I  re- 
turned to  this  country  (in  the  year  1798.)  on,e  of 
them  was  put  up  m  the  kitchen  of  Mr.  Summers^ 
ironmongerj'No.  98,  New  Bond-ftreet,  wh^re  it  has  ,^ 
beea  exhibited  to  the  view  of  thofe  who  frequent 
his  (hop*  Since  that  time  a  great  number  of  thera 
have  been  put  up  in  the  kitchens  of  private  fami- 
lies, and,  as  I  am  informed,  are  much  liked.  As 
their  ufefulnefs  appears  to  me  to  have  been  fuffi- 
ciently  afcertained  by  experience  to  authorize  me 

TZ  to 
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to  recommend  them  to  the  public,  I  fhall  now 
lay  before  the  reader  the  moft  exad:  and  particuJof 
delcription  of  thetn  that  I  can  give ;  premiikig 
however,  that  it  will  be  difficult  to  give  fo  clear  aa 
account  of  this  contrivance  as  toenaWe  a  perfonto 
form  a  perfect  idea  of  it  without  having  feen  it. 

I  fli^l  perhaps  be  moft  likely  to  fucceed  in  this 
attempt,  if  I  begin  by  exhibiting  a  view  of  liic 
thing  to  be  defcribed. 

F,^.4S  - 


^I'his  lilate  reprcfents  z.  view  of  a  regifter-ftovc 

fire- 


fiie»phce  for  two  ftew-pans,  actually  exifting  in  , 
tferiot'3'Ho^tai  at  Edinburgh,  It  is  placed  in  a 
oiafs  of  brick-work)  two  feet  fix  inches  high,  four 
feet  fix  ioches  long,  and  two  feet  wide,  from  front 
to  back,  fituated  m  a  corner  of  tl>e  room,  on  the 
laghthand  fide  of  the  fire-place.  In  the  middle 
of  the  front  of  this  mafs  of  brick-work  are  feen, 
the  firont  of  the  fire-place  door  (which  is  double) 
— ^and  the  afli-pit  regifter-door; — and  near  the  end 
of  it,  on  the  left,  in  the  upper  front  corner,  may 
be  dlfeovered  the  ftone  fl:opper,  which  clofes  a 
cinaU  which  h  occafionally  opened  for  cleaning  out 
the  foot  irom  the  flues  in  the  interior  parts  of  the 
mafs  of  t>rick-work^  A  like  ftopper,  and  which 
feffves  for  »  like  purpofe,  may  be  feen  at  the  end  of 
the  n/iafj  of  brick-work,  near  the  right  hand  corner 
above.  Each  of  thefe  ftoppers  \%  furniflied  with 
an  iron  rii^,  j^ftened  ty  a  ftaple,  which  ferves  as 
^  handle  in  removing  ajd  replacing  it. 

.  On  tii€  top  bi  this4nafs  of  brick- work  there  is 
l^id  an  horizontal  plate  of  caft-iron,  18  inches 
wide,  threes  feet  long,  and  about  -f-  of  an  inch  in 
thicknefs  j  and  on  the  right  and  left  of  this  iron 
plate,  anil  kv^l  with  its  upper  furface,  there  are 
placed  two  flat  flimes,  each  nine  inches  wide,  and 
18  inches  long  -,  being  jufl:  as  long  as  the  iron 
j^teiis  Wide. 

At  the  back  of  this  iron  plate  runs  a  flue,  four 

inches  wide  and  five  inches  deep,  which  is  covered 

;above,  at  the  level  of  the  upper  furface  of  the 

iron  plate,  with  a  flat  ftone,  fix  inches  wide. 

ni  T  3  One 
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One  of  the  mod  eflential  parts  of  this  contri'^ 
vance  is  the  iron  plate,  with  its  circuMr  regifter  i 
both  which  are  repl^fented  by  the  following  figure. 
In  order  to  give  this  figure  upon  the  largeft  fcaie 
the  fpace  which  it  muft  occupy  will  admit  of,  only 
one  half  of  the  plate  is  repreTcnted,  being  Okwo 
broken  off  in  the  middle, 
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la  this  figure  the  circular  ^  moveable  regifter 
(which,  is  diftinguifhed  from  the  oblong  plate  to 
which  it  belongs,  by  marking  the  latter  by  fine 
horizontal  lines)  is  (hewn  in  its  place;  and  the 
proje<^ing  piece  of  metal  is  alfo  feen,  which  ferves 
as  a  handle  to  turn  it  about  on  its  centre.  This 
circular  regifter  has  a  (hallow  circular  groove,  near 
its  circumference,^  about  i- an  inch  deep  and  i^ 
inches  wide  ;  and  between  the  infide  of  this 
groove  and  the  centre  of  the  regifter  there  are  two 
holes,  or  openings,  on  oppofite  (ides '  of  the  cen- 
tre, which  anfwer  to  two  other  openings  of  like . 
form  and  dimenfions,  which  are  in  each  half  of  the 
oblong  plate  to  which  the  regifters  belong.  By 
one  of  thefe  openings  (that  next  the  middle  of 
the  oblong  plate)  flame  rifes  from  a  fire  (ituated 
below,  and  fpreads  under  the  bottom  of  a  boiler, 
which  is  fu(pended  over  the  circular  regifter ;  and 
by  the  other  it  defcends,  and  again  entering  the 
mafs  of  bjrick^work,  it  goes  off  by  an  horizontal 
canal  which  communicates  with  the  chimney. 

The  boiler,  or  ftew^pan  is  fufpended  over  the 
circular  rcgifter-plate,  and  the  heat  is  confined 
about  it  by  means  of  an  hollow  cylinder  of  (heet- 
iron,  or  of  earthen  ware  (about  one  inch  longer, 
or  higher  than  the  boiler  is  deep)  and  open  at  both 
^nds  ;  the  lower  end  of  which  entering  the  (hal- 
low groove  of  the  regifter,  repofes  on  it^  while 
its  upper  end  is  clofed  by  the  boiler,  which,  reft- 
ing  on  it  by  its  brim,  is  fufpended  in  it,  and  con- 
iequently  is  furrounded  by  the  flame. 

T  4  ThijS 


/ 


s<?4      Of  Ki^i^  F&t'piamty  and  Vttnjih. 

This  cylinder  muft  be  made  quite  flat,  or  even  at 
its  two  ends,  by  grinding  it  on  a  flat  ftone ;  and  the  ^ 
boiler  mufl  be  made  to  fit  it  accumtely,  not  how^ 
ever  by  fitting  too  nicely  into  its  opening  (which 
mtethod  would  not  be  advifeable) — but  by  making; 
the  under  part  of  the  iron  ring,  which  forms  the 
projefting  brim  of  the  boiler,  perfeftly  flat,  and 
caufing  the  boiler  to  be  fufpended  by  that  ring  on 
the  flat  end  of  the  cylinder. 

To  prevent  the  efcape  of  the  flame  under  the 
bottom  of  the  cylinder,  or  between  its  lower  end 
and  the  circu^r  regifter-plate  on  which  it  ftands,  a- 
fmall  quantity  of  fand,  or  (what  will  be  ftill  bct-r 
ter)  of  fine  filings  of  iron  or  brafs,  may  be  put 
into  the  groove  in  which  the  cylinder  is  placed  : 
and  the  fame  means  may  be  ufed  for  making  the 
joinings  tight  between  the  circular  regWers  and  the 
^at  plate  to  which  they  belong. 

The  following  figure,  which  ihews  a  vertical  fee? 
tion  of  this  rcgifter-fl:ove,  with  its  fire-place  and 
its  two  boilers,  or  rather  flew-pans,  will  give  § 
dear  idea  of  the  arrangement  of  th«  machinery^ 


Tbefe 
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Theft  ftew-pans,  which  are  its  \  inches  in  diame- 
ter above,  and  6  inches  deep,  each,  are  conftrufted 
according  to  the  direAions  given  in  the  feventh 
phapter  of  this  Eflky.  They  are  of  copper,  tinned, 
f^d  are  f^rncd  over  flat  iron  rings  at  their  brims. 

Their 
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"JTheir  handles  are  not  feen  in  this  figure,  havingbcen 
omitted  for  want  of  room.  Their  covers,  which  arc 
of  tin,  and  made  double,  are  on  a  peculiar  con- 
ftruftion.  They  are  fo  contrived  that  a  fmall  fauce- 
pan  for  melting  butter,  or  warming  gravy,  may 
be  placed  upon  them,  and  heated  by  the  fteam 
from  their  ftew-pans. 

From  a  careful  infpeftion  of  the  three  foregoing 
figures,  and  a  comparifon  of  them  with  the  fliort 
defcription  that  has  been  given  of  the  various  parts 
of  this  machinery,  it  will,  I  fancy,  be  poffible  to 
fprm  fo  diftin<5t  an  idea  of  this  contrivance  as  to 
enable  any  perfon,  converfant  in  matters  of  this 
kind,  to  imitate  the  invention,  even  without  ever 
having  feen  the  work  executed.  The  principles,  at 
leaft,  on  which  this  contrivance  is  founded^  will 
be  perfeftly  evident  ;  and  when  they  are  under-^ 
Hood,  ingenious  men  will  find  little  difficulty  in 
the  application  of  them  to  practice*  It  is  indeed 
highly  probable  tliat  Ampler  and  better  means  of 
applying  them  will  be  found,  than  thofe  I  have 
adopted,  when  the  ufe  of  the  contrivance  fhall 
become  more  general.  I  am  indeed  aware  of  feve-r 
ral  alterations  of  the  machinery,  which  I  think 
would  be  improvements  ;  but  as  I  have  not  tried 
them,  I  dare  not  recommend  them,  as  I  recom-* 
iriend  things,  which  I  know  from  experience  to  be 
uleful. 

I  (hall  now  .proceed  to  give  an  account  of  feve- 
lal  precautions  in  the  conftrud^ion  and  ufe  of  thefc 
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tegifter-ftovcs  for  boilers,  which  have  been  found 
to  be  neceffary  and  ufeful. 

The  circular  regifters  are  fo  conftrufted,  that  by 
turning  them  round,  they  may  be  fo  placed  as  either 
to  clofe  entirely  the  holes  in  the  flat  plate  on  wliich 
they  lie,  or  to  leave  them  open  more  or  lefs.  Now 
a?  there  is  no  paflage,  by  which  the  fmoke  can  go 
off  from  the  fire-place  into  the  chimney,  but 
through  thefe  holes,  care  muft  be  taken  never  to 
attemptito  kindle  the  fire  when  both  thefe  regit 
ters  are  clofed ; — and  never  to  open  one  of  them 
without  having  firft  placed  an  hollow  cylinder  on 
it,  and  a  fit  faucc-pan  or  boiler  in  the  cylinder,  to 
clofe  it  above.  It  can  hardly  be  neceflary  that  I 
ftiould  add,  that  care  muft  always  be  taken  to  put 
water,  or  fome  other  liquid,  into  the  boiler,  to 
prevent  its  being  burnt  and  fpoiled  by  the  heat. 

The  ftate  of  the  regifter — tin  regard  to  its  being 
more  or  lefs  open-^cannot  be  feen  when  the  boiler 
i&  in  .its  place,  as  the  openings  of  the  regifter  are 
concealed  by  it,  and  by  the  cylinder  in  which  it  is 
fufpended.  But  although  the  ftate  of  the  regifter 
under  thefe  circumftances,  is  riot  feen^  it  is  never- 
thelefs  known ;  and  the  heat  which  depends  on  the 
dimenfions  of  the  opening  left  for  the  paflage  of 
the  flame,  may,  at  any  time,  be  regulated  with 
the  utmoft  certainty.  By  means  of  a  projecting 
pin,  or  fliort  ftub,  reprefented  in  the  figure  49, 
belonging  to  the  lower  (fixed)  plate — and  which  is 
caft  with  it — the  moveable  circular  regifter  is  ftop^ 
ped  in  two  different  pofitions  j  in  one  of  which  the 

.  opening 
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openings  for  the  flame  areas  wide  as  poifible,  and 
in  the  other  they  are  quife  clofed*  When  the 
handle^  by  which  the  circular  plate  is  turned  round, 
is  pulled  as  far  forward  as  poflible  towards  the  front 
of  the  brick'-work,  the  regifter  is  wide  open*  la 
this  fitus^ion  it  is  reprefented  in  the  figure  49^ 
When  it  is  pufhed  as  far  backwards  as  poflible,  the 
regifter  is  clofed;  and  its  fituation  at  any  mitt* 
inediate  ftation  of  the  handle,  between  thefe  two 
limits  of  its  motion,  will  at  any  time  ihew  the 
exaft  ftate  of  the  regifter. 

That  the  handles  of  the  regifter  plates  may  not 
interfere  with  each  other,  they  are  placed  on  the 
fides  of  their  plates^ which  are  fartheft  from  the  fire  1 
coofequently  they  are  as  far  from,  each  other  as  poA 
fible*  The  form  of  thefe  handles  is  fuch  that  they 
never  become  very  hot,  although  they  are  of  iron, 
sod  of  a  piece  with  their  plates,  being  caft  together* 
The  cold  air  of  the  atmofphere  paffing  freely  up-t 
ward  through  a  conical  hok  (left  in  cafting)  in^  thu 
center  of  the  knob  of  the  handle,  the  heat  is  cart 
ried  off  by  this  current  of  air,  almoft  as  faft  as  it 
.arrives  from  the  circular  plate. 

There  is  a  circumftance  to  which  it  is  abfoluteljr 
pecdQTary  to  pay  attention  in  fetting  the  large  Hat 
>  iron  plate  in  the  brick-work,  otherwife  the  mat 
fcbinery  will  be  liabk  to  be  foon  deranged,  by  the 
cfiei^s  of  the  expanfion  of  the  metal  by  heat  :^«« 
The  bottom,  or  under  fide  of  this  plate  muft  bo 
every  where  compktely  covered  and  defended  from 

the  action  of  the  Same  by  bricks  or  tiles*    This  13 

very 


very  eafy  to  be  done,  but,  at  the  fame  time,  as  it 
requires  fome  cafe  and  attention,  it  is  what  work- 
men are  very  apt  to  negled,  if  they  are  not  well 
looked  after. — ^As  this  plate  is  very  large,  if  great 
care  be  not  taken  to  prevent  its  being  expoied 
to  the  flame,  it  will  foon  be  warped  and  thrown 
out  of  its  place-  If,  inftead  of  cafting  this  plate 
in  one  piece,  it  be  formed  of  two  pieces,  each  18 
inches  fquare,  the  bad  effefts  produced  by  the  cx- 
panfion  of  the  metal  by  heat  will  be  greatly  Icf- 
fened  ;  and  this  precaution  has  been  taken  in  mofl: 
of  the  regifter-ftoves  on  thefe  principles  that  have 
been  put  up  in  London;  but  by  an  experiment 
lately  made  at  Heriot*s  hofpital  at  Edinburgh,  I 
have  been  convinced  that  the  laige  plates  may  be 
depended  on,  if  they  are  properly  fet. 

I  have  defcribed  the  cylimier  in  which  the  ftew- 
pan  or  boiler  is  fufpended,  as  being  a  (epafate 
thing :— -it  is  right,  however,  that  I  (hould  inform 
the  reader,  that  in  almoft  all  cafes  •  where  regifter 
fire-places  of  this  kind  have  hitherto  been  put  up, 
this  cylinder  has  been  firmly  and  infeparably 
united  to  the  ftew-pan,  fo  much  fo  as  to  make  a 
part  of  it,  the  handle  even  being  attached  to  this 
cylinder,  inftead  of  being  joined  itntnediately  to  the 
ftew-pan.  The  following  figure,  which  reprefents 
a  vertical  feftion  of  one  of  thefe  ftew-pans,  and  its 
cylinder, 'will  (hew  how  they  have  hitherto  generally 
l^een  conftrufted. 
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tf,  by  Cy  Uj  reprefents  a  vertical  fe&ion  of  tli^ 
cylinder^  which  is  1 1 4-  inches  in  diameter,  and 
8  inches  high.  Into  this  cylinder,  which  is  open 
at  both  ends,  the  boiler  or  ftew-pan,  a^  ^,/,  d^ 
(which  is  diftinguiflied  by  dotted  lines)  is  made  to 
pafs  with  fo  much  difficulty,  as  to  require  a  con- 
fiderable  force  to  bring  it  into  its  place,  and  not  to  * 
be  in  danger  of  being  feparated  from  it  by  any  ac- 
cidental blow.  The  handle  g^  is  rivetted  to  the 
cylinder  previoufly  to  its  being  united  to  its  ftew^ 
pan. 

It  having  been  found  that  this  cylinder  was 
liable  to  become  very  hot,  and  even  to  be  deftroyed 
by  the  heat  in  a  (hort  time,  if  care  was  not  taken 
to  keep  the  fire  low;  and  it  having  likewife  been 
found  that  the  heat  that  made  its  way  upwards, 
between  the  outfide  of  the  ftew-pan  and  the  infide 
of  the  cylinder,  frequently  heated  the  upper  part 
of  the  ftew-pan  fo  intenfely  hot,  as  to  caufe  the 
viduals  cooked  in  it  to  be  burnt  to  the  fides  of  the 

ftew-/ 
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ftew-pati,  efpecially  when  the  ftcw-pan  was  almofl: 
empty*  With  a  view  to  remedy  both  thefc  evils, 
and  at  the  fame  time  tp  conftruft  ftew-pans  and 
fauce-pans  of  large  dimenfions  of  common  (heet-tin 
(tinned  iron)  which  Ihould  be  more  durable,  and 
fuperior  in  many  refpedts  to  thofe  of  that  mate- 
rial now  in  common  ufe,  fome  alterations  were 
made  in  this  utenfil,  which  will  be  eafily  under- 
ftood  by  the  help  of  the  following  figure. 


a 
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In  order  to  prevent  the  flame  from  pafling  up- 
wards between  the  fauce-pan  and  its  cylinder,  and 
occupying  the  vacant  fpace,  r,  tf,  ^,  this  fpace 
was  inclofed  by  means  of  a  circular  piece  of  fliect- 
copper,  r,  ^,/,  d^  with  a  large  circular  opening  in 
its  center,  of  the  diameter,  ef.  This  copper  being 
a  little  larger  in  diameter  than  the  cylinder,  was 
firmly  attached  to  it  all  round,  by  being  turned  over 
the  fame  wire  which  ftrengthened  and  made  a  finifli 
to  the  bottom  of  the  cylinder^  while  the  inddeedge. 
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f  ,/,  of  this  circular  perforated  fheet  of  copper  beirlg 
raifed  upwards,  with  the  hammer,  about  an  inchj 
as  it  is  reprefented  iii  the  figure,  the  fkuce^pan  is 
made  of  fuch  a  form,  that,  on  being  brought  into 
its  place,  its  bottom  is  forced  down  upon  the  up-^ 
per  edge  of  this  coppers  by  which  means  the 
empty  fpace  between  the  fauce-pan  and  its  cylinder 
Is  qlofed  up  below  by  the  copper,  and  the  flame 
prevented  from  entering  it.  Sheet-iron  might 
have  been  ufed  inftead  of  fheet-copper,  for  doling 
up  this  fpace  ;  but  copper  was  preferred  to  it  on 
account  of  its  not  being  fo  liable  as  iron  to  be 
deftroyed  by  the  adion  of  the  flame* 

This  contrivance  was  found  to  anfwer  fo  well  for 
preventing  the  cylinder  from  being  deftxoyed  by 
heat,  that,  when  it  was  made  of  tinned  (heet-iron^ 
(commonly,  but  improperly,  called  tin)  the  tin,  by 
which  the  furface  of  the  iron  was  covered,  was  not 
melted  by  it :  and  fo  completely  did  it  prevent 
the  fides  of  the  fauce-pan  from  becoming  too  hot, 
that  ^  quantity  of  fluid,  of  any  kind,  fo  fmall  as 
barely  to  cover  the  bottom  of  the  veflcl,  might  be 
boiled  in  it,  without  the  fmalleft  danger  of  its 
being  burnt  to  its  fides. 

Having  found  that  the  fides  of  the  fauce-pan 
were  fo  effeftually  defended  by  this  contrivance 
from  intenfe  heat,  it  occurred  to  me  that  a  fauce- 
pan  of  common  tin  might  perhaps  be  fo  con- 
ftru6ted,as,  with  this  precaution  for  the  preferva- 
tion  of  its  fides,  it  might  be  made  to  laft  a  great 
while ;  whirix  would  not  only  lave  a  confiderable 
5  expence 


expehce  for  kitchen  titenfils— ^-tih  being  much' 
cheaper  thkn  copper — ^but  would  alfa  f^move  the 
apprehenfion  of  being  i^oifoned  by  any  thing  in- 
jurious to  health,  communicated  to  the  food  by 
the  veffel  in  which  it*  \i  prepared  j  which  thofe  can- 
not help  feeling,  who  eat  viifttials  cooked  in  copper 
xitenfils,  and  who  know  the  deleterious  qualities  of 
that  metal. 

Concluding  that  if  I  could  contrive  to  prevent 
the  feams  or  joinings  of  the  tin,  in  a  faucc-pan  or 
boiler,  from  ever  coming  into  contaft  with  the 
flame  of  the  fire,  it  could  not  fail  to  contribute 
greatly  to  the  durability  of  the  utenfil ;  I  caufed 
the  fauoe-pan,  reprefented  in  the  foregoing  figure, 
t<s  be  rhade  of  that  hiaterial.  The  bottom  of  this 
feuce-pdh,  €,/,  was  made  difhing  (inftead  of  being 
flat,  as  the  bottoms  of  tin  (kuce-pans  are  cotfamonly 
made)  and  being  joined  to  the  body  of  the  fauee- 
pan  by  a  ftrong  double  feam,  the  vacuities  of  the 
feam,  both  within  and  without,  were  well  filled 
up  with  folder. 

Now  as  care  was  taken  in  adjufling  the  conical 
band  of  copper  r,  ^,/,  d,  to  the  bottom  of  the 
fauce-pan,  to  make  its  circular  opening  above,  at 
e^fy  fomething  lefs  in  diameter  than  the  bottom 
6f  the  fauce-pan  at  its  extreme  breadth,  or  where 
it  joins  the  fides  ot  body  of  th6  utenfil;  and  alfo 
to  caufe  the  upper  edge  of  this  copper  aftually  to 
touch  the  bottom  of  the  fau'ce-pan,  and  even 
to  prefs  againft  it  in  ever)^  part  of  its  circumference, 
it  is  evident  that  the  feam,  by  which  the  body  of 
the  fauce-pan  and  its  difhing  bottom  were  united. 
Was  completely  covered  by  th^  copperi  and  de- 
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fende^  from  the  iotertpediate  aftion  of  the  fire :  it 
is  likcwife  evident,  that  the  fide-fcams  in  the  bodjr 
of  the  fauce-pan,  were  likewifc  protcfted  moft 
effedually  from  all  the  deftruftive  efft&s  of  ia- 
tenfe  heat :  and  if  care  were  taken  to  cover  the 
outfidcof  the  body  of  the  fauce-pan  with  a  good 
thick  coating  of  japan,  to  prevent  its  being  injiired 
by  ruft,  there  is  little  doubt  but  that  faucc-pans 
fo  condruAed  would  lad  a  long  time  indeed. 

The  cylinder  in  which  the  fauce-pan  is  fufpend- 
ed  might  likcwife  be  japanned — both  within  and 
without— which  would  not  only  prcferve  it  from 
mil,  but  would  alfo  give  it  a  very  neat  appear* 
ancc.  All  thefe  improvements  have  been  made, 
and  a  variety  of  fauce-pans  conftrufted  on  the 
principles  here  recommended  may  be  feen  in  the 
Rcpofitory  of  the  Royal  Inftitutioii. 

Of  tie  means  that  may  be  employed  for  ufing  indiffer- 
ently  Sauce-pans  and  Boilers  of  different  JizeSy  with 
the  fame  Regijier-Stove  Fire-place. 

.  Although  the  diameter,  below,  of  the  cylinder  or 
cone  (for  it  may  be  either  the  one  or  the  other) 
in  which  the  fauce-pan  or  boiler  is  fufpendcd,  is 
limited  by  the  diameter  of  the  groove  of  the  cir- 
cular regifter-plate  in  which  it  ftands  over  the  fire ; 
yet,  the  fizes  of  the  cooking  utenfils  ufed  with 
them  may  be  greatly  varied.  They  may,  without 
the  fmallcft  inconvenience,  be  made  either  broader 
or  narrower  above  at  their  brims,  than  the  bot- 
tom of  the  cylinder  or  cone  in  which  ^hey  are  fuf- 
pended ;  and,  with  any  given  breadth  above,  their 
depths  (and  .confequently  their  capacities)  may  be 
7  '  varied 
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Tiried  almoft  at  pleafurt.  When,  however,  the 
diameter  of  one  of  thefc  boilers,  at  its  brim,  is 
greater  than  the  diameter  of  the  groove  of  theregif- 
ter-plate  of  the  fire-place,  it  mull  be  fufpended 
in  an  inverted  hollow  cone,  and  its  body  muft 
necelTarily  be  made  conical. 

The  following  figure  (hews  how  a  boiler,  15 
inches  in  dJametfer,  with  a  fleam-rim  (with  which 
the  fteam-dilhes  of  a  15  inch  family  boiler  maju 
occafionally  be  ufed)  may  be  adapted  to  a  regifler- 
ftove  fire-place  of  the  ufual  dimenfions. 
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This  boiler  requires  no  handle,  as  its  fteom-rim 
may  be  ufed  inftead  of  a  handle  in  nuyving  it  from 
(rface  to  place. 

'  The  following  figure  (hews  how  very  fmall  faucc- 
pans  are  to  be  fitted  up,  in  order  to  their  being 
ufed  with  thefe  regifter-ftove  fire-places* 


This  fauce-pan  is  only  fix  iiu:ht^  in  diameter,  at 
its  brim,  and  three  inches  deep.  The  hollow  cone 
in  which  it  is  fufpended  is  about  fix  inches  in  dia- 
meter above — io|  inches  in  diameter below^ — ^and 
four  inches  in  height. 

In  kitchens  of  a  moderate  fize  it  will  feldom  be 
convenient  to  devote  more  fpace  for  floves  for  flew- 
pans  and  fauce-pans  than  would  be  neceflary  for 
ereding  one  regifler  flewing-ftove  fire-place,  which, 
if  the  fire-place  has  only  two  regiflers,  will  heat 
only  two  ftew-pans  or  boilers  at  the  fame  time ; 
but  in  cooking  for  a  large  family  it  will  frequently 
be  necefTaiy  to  have  culinary  procefTes  going  on  at 
the  fame  time  in  fcveral  flew-pans  and  fauce-pans ; 
it  remains  therefore  to  fhew  how  this  may  be  done, 
with  the  apparatus  and  utenfils  juft  defcribed :  and 
it  is  certain  that  this  objeft  is  fo  important,  that 
any  arrangement  of  culinary  apparatus  would  be 
efTentially  deficient  and  imperfeft,  which  *  did  not 
afford  the  means  x)f  attaining  it  completely,  and 

Without 
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withwt.any  kind  of  difficulty.     There  are  tVvo 
ways  VBL  which  it  njiay  be  done  with  the  utenfib 
above  defcribed  :  A  ftew-pan  or  fauct-p^n  having 
been  placed  upon  one  of  the  regifter-pktes  of  the. 
ftove  till  its  contents  are  boiling  hot,  it  n:w;y  be 
removed,  and  placed  over  a  very  fmall  fire  naade. 
with  charcoal  in  a  fmall  portable  furnace  refemb- 
ling  a  common    chafing  difii;~or  it  may    be 
fet  down  upon  a  circular  iron  heater,  made  red- 
hot,  and  placed  in  a  bed  of  dry  aftics,  in  a  Ihal*/ 
low  earthen  pan.     By  either  of  thefe  methods  a 
boiling  heat  may  be  kept  up  for  a  long  time  in  the 
fteW'pan  ;  and  any  common  procefs  of  boiling  or 
ftcwing  carried  on  in  a  very  neat  and  cleanly  man-- 
ner.     It  muft  however  be  remembered,   that  it  is 
only  with  ftew-pans  and  boilers  conftrufted  on  the 
principles  here  recommended,  and  con ftantly  kept, 
well  covered,  with  double  covers,  to  prevent  the 
Jofs  of  the  heat,  that  the  proceffes  of  boiling  and" 
ftewing  can  be  carried  on  with  very  small  portable 
furnaces,  and  with  heaters ;  but  with-  tliefe  uten-- 
fils,  which  are  fo  well  calculated  to  confine  the 
heat,  it  is  almoft  incredible!  how  fmall  a  fupply  df 
heat  will  be  fufficient,  when  the  cooteilts-  of  thel 
veflel  have  previoufly  been  made  boiling  hot,  to 
keep  up  that  temperature,  and  carry  on  any  of  the 
common  proceffes  of  cookery. 

In  the  following  figure (55.)  A,  reprefents  a  ver* 
tical  fedion  of  a  ftew-pan,  t  i  inches  wide  at  its 
brim,  and  6  inches  deep,  fufpended  in  its  cylinder, 

u  ^  and 
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mnd  placed  upon  a  portable  furnace^  B,  which  i% 
7  inches  in  diameter  at  its  opening  above,  11  inched 
in  diameter  below,  and  9  inches  high.  A  ftnall 
iauce-pan,  C,  for  melting  butter,  is  placed  on  the 
cover  of  the  ilew-pan,  and  is  heated  by  the  fteam 
from  the  (tew -pan. 

This  fmall  (auce-pan  is  fufpended  in  a  cylinder, 
which  ferves  for  confining  the  fleam  about  it, 
which  rifes  from  the  ftewing  ftove. 

The  cover  of  this  fmall  fauce-pan  is  double,  and, 
inftead  of  an  handle,  it  is  furniQied  with  a  kind  of 
a  knob  (d)  formed  of  an  hollow  inverted  cone  of 
tin,  which  occafion*'dly  ferves  as  a  foot  for  fupport- 
ing  the  cover,  when  it  is  taken  off  from  the  fauce- 
pan,  and  laid  down  in  an  inverted  pofition.    This 
contrivance  is  defigned  to  prevent  the  infide  of  the 
cover  from  being  expofed  to  dirt,  when  it  is  occa- 
iionally  taken  off,  and  laid  down.     The  fauce-pan 
is  furniihed  with  a  handle  of  the  common  form  (e) 
which  is  reprefented  in  the  figure. — ^The  handle  (f) 
of  the  fkew-pan  is  alfo  fhewn  j  and  that  (g)  of  the 
portable  fire-place. 
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The  following  figure  is  a  perfpcAive  view  of  the 
portable  furnace,  without  the  ftew-pan : 


In  this  figure  the  three  horizontal  projefting 
arms  are  diftindly  feen,  which  ferve  to  fupport  the 
ftew-pan.  One  of  thefe  arms,  which  is  longer 
than  the  reft,  ferves  as  an  handle  to  the  furnace. 

This  little  furnace,  which  is  conftrudted  princi- 
pally of  (heet-iroB,  is  made  double,  that  part  of  it 
which  contains  the  burning  charcoal  being  cylin- 
drical,  or  nearly  fo,  and  being  fufpended  ia.the 
axis  of  an  hollow  cone,  which  forms  the  body  of 
of  the  furnace,  an4  ferves  as  a  covering  for  confining 
the  heat. 

The  following  figure,  which  reprefents  a  vei^ical 
fcftien  of  this  furnace  through  its  axis,  will  give  a 
clear  idea  of  the  manner  in  which  it  is  cofiftrufted^ 


The  air  is  introduced  into  the  fire-place,  firft 
through  a  circular  hole  (reprefented  in  tho  figure 
56.)  about  14.  inches  in  diameter,  fituated  in  the 
fide  of  the  hollow  cone  near  its  bottom;  and  from 
thence  it  paflfes  up  through  a  fmall  dilhing  grate 
of  caft-iron,  which  lies  at  the  bottom  of  the  hollow 
cylinder  which  contains  the  burning  fuel.     At  the 

upper 
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upper  en4  of  this.  cyUmkr  there  is  a  narrow  rnh, 
alK^yt  h^  %n  inch  wide,  turned  outwards,  by 
which  the  cyUndw  is  fufpeoded  in  its  plaCe ;  and 
a,  fiop^ilwi?.  fim,  .being  turned  inwards  below,,  ferves 
as  a  fupport  for  the  dilhing  grate. 

Wtw;  this  fire-place  is  ufed,  it  will  be  proper 
to  p4$ce  it  on  a  flat  flone,  or, on  a  tile;  or^  what 
9fUl  1^  i^iU  bettex,  to  fet  it  in  a  thin  earthen  difli. 

The  fame  earthen  diihes  which,  would  be  proper 
£9?  hQlidii)g  the£b  portable  fire-places,  would  alfo 
Mfw^.pQC&iSiy  wellfbr  holdmg  the  cail4ron  heath- 
ers that  may  occafionally  be  ^^,  for  finilhing  the 
procefles  of  cooking  that  have  b^n  .begun  in  flew- 
pans  and  fauce-pans,  heated  over  the  fire  of  a  re- 
gifler-flove,  or  otherwife  nuade  boiling  hot. 

The  following  figure,  which  reprefents  a  yertical 
feftion  of  a  flew-pan,  placed  over  a  heater  of  the 
kind  here  recommended,  will  give  a  perfeft  idea 
of  this  arrangement. 


The   heater  is  here  reprefented  as  lying  in  a 
bed  of  afhes,  and  there  is  likewife  a  thin  layer  of 

afhe^ 
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ajQfies  fecn  between  the  top  of  the  heater  and  the 
bottom  of  the  ftew-pan.  By  the  quantity  of  a(hes 
fuffered  to  remain  on  the  upper  furface  of  the 
heater^  the  heat  communicated  to  the  ftew-pan  is 
to  be  moderated^  and  regulated. 

The  heater  is  perforated  in  its  center,  by  a  hole 
of  a  peculiar  form,  which  ferves  for  introducing 
an  iron  hook,  which  is  ufed  in  taking  it  from  the 
fitty  and  placing  it  in  the  earthen  di(h. 

The  form  of  the  hook,  and  the  (hape  of  the  aper^ 
ture  through  which  it  pafles  in  the  heater,  may  bn 
feen  in  the  following  figure : 


The  circular  excavation  in  the  heater,  on  each 
fide  of  it,  furrouriding  the  hole  (which  is  in  the 
form  of  the  key-hole  of  a  lock)  by  which  the  hook 
is  introduced,  ferves  to  give  room  for  the  hook  (or 
key,  as  it  ipight  be  called)  to  be  turned  round 
when  the  heater  is  laid  upon,  or  againft  a  flat  fur« 
face.  As  thisexcavation,aswcllas  the  hole  through, 
which  the  key  pafles,  may  be  caft  with  the  heater, 
this  arrangement  will  caufe  no  additional  expencc. 

CHAP. 
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CHAP.   XI. 

Of  iheufeof  Portable  Furnaces, /?rri^/wtfry 
purpfes. — Defer iption  of  a  portable  Kitchen  Furnace ^ 
for  Boilersy  i^c.  on  the  common  confiruiiion. — De-- 
fcription  gf  a  fmall  Portable  Furnace  of  caMron^ 
for  heating  tea-kettles^  Jlew-pans,  i^c. — JOefcription 
of  another  y  of Jlieet-iroUy  dtfignedfor  the  fame  ufes. — 
Defcription  cf  a  Portable  Kitchen  Furnace  of  earthen 
ware* — An  account  of  a  veryfimple  Apparatus  for 
Cooking,  ufedin  China. 

IN  China,  and  in  feveral  other  countries,  all,  or 
nearly  all  the  fire-places  ufed  in  cooking  are 
portable^  and  real  advantages  might  certainly  be  de^ 
rived,  in  many  cafes,  from  the  ufe  of  portable  kit- 
chen fire-places  in  this  country.  Convinced  of 
the  utility  of  this  method  of  cooking,  I  have  taken 
confiderable  pains  to  inveftigate  the  fubjeft  expe- 
rimentally, and  to  afcertain  the  bell  forms  for  the 
furnaces  and  utenfils  neceffary  in  the  pradice  of  lU 

Portable  furnaces  for  cooking  are  of  two  diftinft 

kinds  :  The  one  has  afire-place  door  for  introduce 

ing  the  fuel — the  other  has  none  :  aud  either  of 

thefe  may,  or  may  not,  be  furnilhed  with  a  tube 

for  carrying  off  the  fmoke  into  the  air,  or  into  a 
neighbouring  chimney. 

When  a  portable  kitchen  furnace  is  conftrufted 

without  a  fire-place  door,  as  often  as  fuel  is  to 

be  introduced,    it  will   be  neceffary   to  remove 

the  boiler,  in   order  to  perform  that  operation; 

When  the  boiler  is  fmall,    that  ma^  eafiiy  be 

done  ; 
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done;  and  when  the  furnocp  fiands  out  of 
doors,  or  on  the  hearth  within  the  draft  of  a  chim- 
ney, or  when  the  fuel  ufed  produces  little  or  nic% 
fmoke,  it  may  be  done  without  any  confidcrablc 
inconvenience ;  hut  if  the  boiler  be  large,  it  can- 
not be  removed  without  difficulty ;  and  when  the 
furnace  is  placed  within  doors,  and  the  fuel  ufed 
produces  fmoke,  or  other  noxious  vapours,  the 
removing  of  the  boiler,  though  it  were  but  for  a 
moment,  would  be  attended  with  very  difagreeable 
confequences. 

Small  portable  furnaces,  without  fire-place  docx^ 
may  may  be  ufed  within  doors,  provided  they  he 
heated  with  charcoal ;  but  it  will  in  that  cafe  always 
be  advifable  to  furnifti  them  with  fmall  tubes  of 
Ihcet-iron,  for  carrying  off  the  unwholefome  va* 
pour  of  the  charcoal  into  the  chimney.  Without 
fuch  tubes  to  carry  off  the  fmoke,  they  would  not,  it 
is  true,  be  more  difagreeable,  or  more  detrimental 
to  health,  than  the  ftoves  now  generally  ufed  for 
burning  charcoal  in  kitchens;  but  I  fhould  be 
forry  to  recommend  an  invention  to  which  there 
appear  to  me  to  be  fo  great  objeftions, 

I  have  caufed  a  confiderable  number  of  portable 
kitchen  furnaces,  of  both  the  kinds  above^men* 
tioned,  to  be  conftrufted ;  and  I  fttall  now  give 
defcriptions  of  fuch  of  them  as  feem  to  anfwer  befl 
the  purpofes  for  which  they  were  defigned.  They, 
may  all  be  feen  at  the  Repofitory  of  the  Royal 
Inftitution^ 

A  very 
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A  vbry  ^mpli:  and  uf^l  portable  kitchen  fur- 
nace, with  its  ftew-pan  in  jts  place,  are  reprefented 
hy  the  following  figure  : 


This  furnace  is  made  of  common  Iheet-iron, 

and  it  may  be  afforded  at  a  very  low  price.    It  is 

compofcd 
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^ompofed  of  an  hollow  cylinder,  and  two  hollow 
truncated  cones  of  different  fizes.  The  large  cone, 
which  is  ereft,  is  clofed  at  its  bafc,  or  lower  end  : 
The  fmaller  is  inverted,  and  is  open  at  both  ends. 
This  fmaller  cone  is  fufpended  in  the  laiger»  by 
means  of  a  rim  about  half  an  inch  wide,  which 
projefts  outwards  from  its  upper  (larger)  end. 
A  rim  of  equal  width,  projefting  inwards,  at  its- 
lower  extremity,  fupports  a  circular  grate,  on 
which  the  fuel  burns.  The  cylinder,  which  is 
about  two  inches  lefs  in  diameter  than  the  larger 
cone  at  its  bafe,  and  which  reds  upon  the  furface 
of  that  cone,  ferves  to  fupport  the  boiler  or  faucc- 
pan.  This  cylinder  is  firmly  fixed  to  the  cone  on 
which  it  refts,  by  means  of  rivets,  two  of  which 
are  reprcfented  in  the  figure.  The  upper  end  of 
this  open  cylinder  is  ftrengthened,  and  its  circular 
form  preferyed  by  means  of  a  ftrong  iron  wire,  over 
which  the  (heet-iron  is  turned.  There  is  a  Ihort 
horizontal  tube  (A.)  on  one  fide  of  the  cylinder, 
which  is  defl:ined  for  receiving  a  longer  tube  which 
carries  off  the  fmoke.  The  air  neceflary  for  the 
combuftion  of  the  fuel  is  admitted  through  a  cir- 
cular hole  (B.)  about  \\  inches  in  diameter,  in 
the  fide  of  the  larger  cone,  near  its  bottom,  and 
below  the  joining  of  the  cone  with  the  cylinder 

which  refts  on  it.     This  hole  for  the  admiffion  of 
air  jDhould  be  furnifiied  with  a  regifter,  by  means 

of  which  the  fire  may  be  regulated.     The  handle 

of  the  ftew-pan  is  omitted  in  this  plate,  for  want  of 

room,  as  is  alfo  that  of  the  fire-place.    This  figure 

is  drawn  to  a  fcale  of  four  inches  to  the  inch.    ' 

The 
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The  foUowiag  figure  (which  is  dmwn  to  a  fcale 

of  fix  inches  to  the  inch)  is  a  perfpedive  view  of 

one  of  thefe  portable  furnaces,  without  its  ftew- 

pan. 


A  part  of  the  hapdie  of  this  furnace  is  leen  on 
the  left  hand  i  and  the  fhort  tube  is  feen  on  the 
right  hand>  that  receives  another  tube,  (a  part  of 
which  only  is  (hewn)  by  which  the  fmoke  pafles 
off. 

The  ftew-pan  reprefented  in  the  60th  figure,  is 

fuppofed  to  bft  made  of  copper,  and  to  be  con- 

ftrufted  on  the  principles  recommended  in  the 

feventh 
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^venth  chapter  of  this  (tenth)  E^y,  Thefe 
portable  furnaces  are  peculiarly  adapted  to  kitchen 
ulenfils,  conftrudted  on  thofe  principles^  and  al(a 
to  boilers  and  ftew-pans  with  fteam-rims,  which 
are  not  made  double ;  but  for  double  or  armed 
boilerSy  ftew-pans,  &c.  the  furnace  muft  be  made 
m  a  diiFef  ent  manner.  The  fimpleft  form  for  port- 
able furnaces  adapted  to  armed  boilers,  is  that  re- 
prefented  by  the  figures  55,  56,  and  57 :  but  I 
Ihall  now  give  an  account  of  a  furnace  of  this  fort^^ 
.  €onftrufted  on  different  and  better  principles. 

The  following  figure  reprefents  a  vertical  fed  ion 
of  a  fmall  portable  kitchen  furnace,  of  cafi-iron  : 


Ff'^.  6j^. 


be 


On  examining  this  figure,  it  will  be  found  that 
care  has  been  taken  in  contriving  this  furnace,  to 
divide  it  in  fuch  a  manner  into  parts,  and  to  give 
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to  thofc  parts  fuch  forms  as  to  render  the  whole 
of  eafy  conftrudVion.  It  confifts  of  three  prin- 
cipal parts,  namely,  of  the  fire-place  A,  which 
is  a  hollow  cylinder,  or  rather  an  inverted  hollow 
truncated  cone,  7  incheis  in  diametet  above,  mea- 
fured  internally ;  4  inches  long,  or  high,  ending 
below  with  a  hemifpherical  hollow  bottom,  6  inches 
in  diameter,  perforated  with  many  holes  for  the 
aditiiffion  of  air. 

This  fire-place  is  fufpended  in  the  axis  of  the  fur- 
nace by  means  of  the  projecting  hollow  ring  D,  E, 
belonging  to  the  iippef  and  principal  piece,  B,  C; 
D,  E,  of  the  furnace.  At  the  upper  part  of  this  piece 
there  is  a  circular  cavity,  ^,  b,  about  one  inch 
wide,  and  a  quarter  of  an  inch  deep,  which  is  def- 
tined  to  receive  the  lower  extremity  of  the  hollow 
cylinder  in  which  the  boiler  is  fufpended.  At  L, 
is  a  circular  hole  1 1  inches  in  diameter,  which 
receives  the  end  of  the  tube  by  which  the  frrio]ce 
is  carried  to  the  chimney.  A  part  of  this  tube, 
which  is  of  ftieet-iron,  is  reprefentcd  in  the  figure. 
To  give  it  a  more  firm  fupport  in  its  place,  there 
is  a  (hort  tube,  w,  «,  of  cafl-iron,  which  pro- 
jects inwards  into  the  furnace  about  |  of  an 
inch.  This  (hort  tube  is  caft  with  a  fianch,  and 
it  is  faflened  to  the  infide  of  the  piece  which  con-' 
flitutes  the  upper  part  of  the  body  of  the  furnace, 
by  means  of  three  or  four  rivets.  Two  of  thefe 
rivets  are  diftindtly  reprefented  in  the  figure. 

The  lower  part  of  the  body  of  the  furnace 
cpnfifls  of  the  piece  F,  G,  H,  I,  and  it  is  faflened 
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to  the  upper  part  by  means  of  rivets,  two  of  whicH 
are  feen  at  F«  and  at  G.  In  one  fide  of  this  lowef 
part  there  is  a  circular  hole  at  K^  about  i  i  inches 
in  diameter^  which  ferves  for  the  admiflion  of  air, 
and  which  is  furnifhed  with  a  regiiler  &oppcr. 
The  bottom  of  this  furnace,  Inftead  of  being  made 
flat  is  fpherical,  projefting  upwards ;  which  form 
was  chofen  in  order  to  prevent,  as  much  as  poffible, 
the  heat  from  the  fire  from  being  communicated 
downward.  This  furnace  will  require  no  haridle^ 
as  its  projeding  brim  will  ferve  inftead  of  one. 

It  will  be  obferved,  that  all  the  pieces  of  which 
this  furnace  is  compofed,  are  of  fuch  forms  that  the 
moulds  for  caftiug  them  will  readily  deliver  from 
the  fand;  and  that  circumftance  will  contribute 
greatly  to  the  lownefs  of  the  price  at  which  this 
mod  ufeful  article  of  kitchen  furniture  may  be 
afforded. 

The  perforated  caft-lron  bowl.  A,  which  con- 
ftitutes  the  fire-pla(;e,  is  not  confined  in  its  place, 
and  its  form  and  its  pofition  are  fuch  that  its  cx» 
panfion  with  beat  can  do  no  injury  to  the  outiidc 
of  the  furnace. 

When  the  two  piecea  which  form  the  body  of 
the  furnace  are  faftencd  together,  th«ir  joinings 
may  be  made  tight  with  cement. 

A  little  Am  fand  (hould  be  put  into  the  hollow 
rim,  ay  iy  of  the  furtiace,  in  order  that  it  may  be 
perfectly  clofed  above  by  the  lower  end  of  the 
hollow  cylinder  of  its  boiler;  and  a  little  fand  or 
aihes  may  be  thrown  upon  the  bottom  of  the  cir* 
9  cular 


Of  Pufttahle  PurndteSy  l£c*  291 

Cular  cavity  0,  p^  into  which  the  fmoke  defcends, 
before  it  goes  off  by  the  tube  L,  into  the  chimney. 
This  laft  precaution  will  prevent  the  air  from  mak- 
ing its  way  upwards  from  the  a{h*pit  direftly  into 
the  cavity  0,  jp,  occupied  by  the  fmoke,  without 
pafllng  through  the  fire^^place. 

The  regifter  ftopper  to  the  opening  K,  into  the 
afb-pit>  may  be  conftruAed  on  the  fame  principle 
as  that  of  the  blow-pipe  of  a  roafter.  One  of 
thefe  ftoppers  is  reprefented  on  a  large  fcale  in  the 
figure  1 7,  at  the  end  of  the  fecond  part  of  this 
(tenth)  Eflay;  or  what  will  be  ftill  more  fimple, 
and  quite  as  good,  the  afJmiffion  of  the  air  may  be 
regulated  by  a  regifler  like  that  reprefented  in  the 
preceding  figure,  No*  6 1 . 

This  portable  kitchen  furnace  will  anfwer  a  va- 
riety ofufeful  purpofesj  and,  if  I  am  not  much 
miftaken,  it  will  come  into  very  general  ufe.  It 
is  cheap  and  durable,  and  not  liable  to  be  broken 
by  accidents,  or  put  out  of  order  5  and  it  is  equally 
well  adapted  for  every  kind  of  fuel.  No  particular 
care  or  attention  is  required  in  the  management  of 
it^  and  it  is  well  calculated  for  confining  heat, 
and  direding  it. 

As  the  fire-place  belonging  to  this  furnace  i$ 
nearly  infiilated,  and  as  it  contains  but  a  fmall 
quantity  of  matter  to  be  heated,  a  fire  is  eaiily 
and  expeditiouily  kindled  in  it ;  and  the  fuel 
burns  in  it  under  the  mod  favourable  circum* 
ilance. 

It  will  be  found  extremely  ufcful  for  boiling  a 
tea-kettle,  efpecially  in  fummer^  when  a  fire  in 
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the  grate  is  not  wanted  for  other  purpofes;  aiicT, 
when  the  tea-kettle  is  conftrufted  on  the  princi- 
ples that  will  prefently  be  defcribed,  a  very  fmall 
quantity  indeed  of  fuel  will  fuffice. 

But  the  moft  important  ufe  to  which  thefe  por- 
table furnaces  can  be  applied,. is,  moft  undoubt-- 
cdly,  for  cooking  for  poor  families.  I  have 
hinted  at  the  probable  utility  of  a  contrivance  of 
this  kind  in  fome  of  my  former  publications,  but 
fince  that  time  I  have  had  opportunities  of  ex- 
amining the  fubjedl  more  attentively,  and  of  afcer- 
taining  the  faft  by  the  teft  of  adtual  experiment. 

As  the  fubjcft  ftrikes  me  as  being  of^no  fmall 
degree  of  importance,  *I  fhall  make  no  apology  for 
enlarging  on  it,  and  giving  the  moft  particular  ac^ 
count  of  feveral  kinds  oi  portable  kitchen  furnaces. 

That  juft  defcribed  (of  caft-iron)  is,  it  is  true, 
as  perfeft  in  all  refpefts  as  I  have  been  able  to  make 
it,  and  will  probably  be  found  to  be  quite  as  eco-. 
nomical  and  as  ufeful  as  any  that  I  (hall  de.fcribe ; 
but  caft-iron  is  not"  every  where  to  be  found,  and 
even  where  founderies  are  eftabliflied  for  cafting  it, 
moulds  muft  be  provided,  and  thefe  are  expenfive, 
and  not  eafy  to  be  had.  As  it  is  probable  that 
fome  perfons  may  be  defirous  of  being  provided 
with  portable  furnaces  of  this  kind,  who  may  not 
have  it  in  their  power  to  procure  them  of  caft-iron, 
I  fhall  now  ftiew  how  they  may  be  conftrudted 
(by  any'^common  workman)  of  flieet-iroh,  and  alfo 
how  they  may  be  made  of  earthen-ware. 

Of 
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Offmall  Portable  Kitchen  Furnaces  confiruHed  of 

Jheet'iron. 

The  following  figure  reprefents  a  vertical  feftioix 
of  one  of  thefe  furnaces,  drawn  to  a  fcale  of  4  inches 
to  the  inch^ 

Fi^.  63 
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The  conflruftion  of  this  furnace  will  be  eafily 
underflood  from  this  figure.  The  circular  hollow 
horizontal  rim  <^,  ^,  which  I  (hall  call  the/and  rim /is 
8  4-0  inches  in  diameter  within,  and  i  2tV  inches  in 
diameter  without.  Its  width  at  its  bottom,  which 
is  flat,  is  juft  I  inph..  Its  fides  are  floping,  and  of 
difFerient  heights ;  that  which  is  towards  the  center 
of  the  furnace  is  f  of  an  inch  high;  but  the  fide 
which  is  outwards  is  f  an  inch  in  height.  r 

The  fand-rim  is  confined  and  fupported  in  its 
place  by  being  faftened  by   means  of  rivets  or 

;i^  3  otherwife, 
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otherwife,  to  an  inverted  hollow  truncated  cone, 
Cj  dy  e^fj  which  forms  the  upper  part  of  the  body 
of  the  furnace.  This  inverted  cone,  which  is 
turned  over  a  ftrong  circular  iron  wire  at  its  upper 
edge,  r,  d,is  iz  ^V  inches  in  diameter  above,  mea- 
fured  within  the  wire,  and  5  tV  Inchesjin  height,  mea- 
fared  from  c  to  e,  or  from  d  to  fi  and  is  9 1^ 
inches  in  diameter,  from  e  to/,  where  it  is  faftened 
to  the  ereft  hollow  truncated  cone,  ^,  A,  1,  it. 

This  laft  mentioned  erc6t  cone,  which  is  clofed 
below  by  a  circular  plate  of  (heet-iron,  forms  the 
lower  part  of  the  body  of  the  furnace :  it  is  7  inches 
in  diameter  above,  i  z  inches  in  diameter  below, 
and  its  perpendicular  height  is  juft  9  inches*  Its 
iloping  fide,  gp  /,  meafures  about  9  ^  inches* 

Thtfire-plaifi  of  this  little  portable  furnace  is  an 
inverted  holldw  truncated  cone,  jf ,  A,  /,  w,  which 
is  ^  inches  in  diameter  above,  at  ^,  A ;  and  5  f 
inches  in  diameter  below,  zt  Ijm;  and  its  length 
is  6  i  inches,  meafured  from  g  to  m.  This  coni- 
cal fire^plaid^  has  a  flat  rim  above,  which  is  1  an 
inch  wide,  and  turned  outwards;  and  another 
below  of  equal  width,  which  is  turned  inwards* 
The  firft  ferves  to  fufpend  it  in  its  place  j  the  fecond 
ferves  to  fupport  its  circular  grate,  on  which  the 
fuel  burns. 

The  air  is  admitted  into  the  fire-place  through  a 
hole,  V,  about  i  i  inches  in  diameter,  in  the  fide  gf 
the  furnace.  This  aperture  muft  be  furniftied  with 
a  regifter  fimilar  to  that  (hewn  in  the  figure  61. 

The  provifion  for  carrying  off  the  (xookc  is  fimi* 

lar 
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lar  in  all  refpefts  to  that  ufed  in  the  portable  fur- 
nace above  defcribed,  conftrufted  of  caft-iron; 
and  it  will  eafily  be  underftood,  from  a  bare  infpec- 
tion  of  the  figure  (63.),  without  any  farther  expla- 
nation. 

Having  fhewn  how  this  portable  kitchen  furnace 
may  be  conftrudted  ofcaft-iron,  andalfo  hgfw  it 
may  be  made  of  (heet-iron,  I  fliall  now  (hew  how  it 
maybe  made,  partly  of  caft-iron,  and  partly  of  Iheet- 
iron.  A  fire-place  of  caft-iron,  like  that  reprefentcd 
in  the  6 2d  figure,  may  be  ufed  in  a  furnace  of 
(heet-iron ;  but  when  this  is  done,  the  fire-place 
muft  be  caft  with  a  prejedting  rim  above,  in  order 
that  it  may  be  fui\>ended  in  its  place.  The  fand* 
rim  may  likewife  be  of  caft-iron,  and  it  may  be 
fisiftened  to  the  inverted  hollow  cone,  c,  d,  ^,/,  by 
rivets. 

The  fhort  tube  p,  which  ferves .  to  fupport  the 
tube  which  carries  off  the  fmoke,  may  alfo  be  made 
of  caft-iron,  and  it  may  be  faftened  to  the  outfide 
of  the  furnace  by  three  rivets.  ,  As  it  may  be  Oiade 
of  fuch  a  form  that  its  mould  will  deliver  from 
the  fand,  it  will  coft  lefs  when  made  of  caft-iron 
than  when  made  of  fheet-iron ;  and  it  will  have 
another  advantage:  its  form  on  the  infide  will  be 
more  regular,  and  it  will  be  better  adapted  on  that 
jiccount  for  receiving  the  end  of  the  tube,  which 
it  is  defignecj  to  receive.  Its  length  need  not  ex- 
ceed 1  inch  or  1  f  inches,  and  its  internal  diameter 
may  be  about  1 1  inches  at  its  projefting  cxtremi-* 
ty,  and  fomethmg  lefs  at  its  other  end,  where  it 
joins  the  fide  of  the  furnace. 

;C4  0/ 


I 


196        Of  Kitchen  Fire-places^  andUtenfils. 

Of  fmall  Portable  Kitchen  Furnaces  conflruEled  of 

Earthen-ware. 

The  following  figure  reprefents  a  furnace  of  this 
kind  (of  earthen-ware)  deftined  for  heating  boilers 
of  the  fame  kind,  and  of  the  fame  dimenfion  a5 
thofe  proper  to  be  ufed  with  the  two  (iron)  fur^r 
naces  laft  defcribed : 


This  figure  reprefents  a  vertical  feftion  of  the 
furnace,  drawn  to  a  fcale  of  four  inches  to  the 
inch  y  and  it  gives  an  idea  fo  clear  and  fatisfa^flory 
of  the  forpi  of  this  fprnace,  that  a  detailed  de^j 
fcription  of  it  would  be  fuperfluous. 

The  fire-place  is  diftind  from  the  body  of  the 
furqace,  and  its  form  and  pofition  are  fuch  that  it 
cannot  crack  and  injure  the  body  of  the  furnace  by 
its  expanfion  with  heat.  It  refembles  very  much 
the  caft-iron  fire-place  iuft  defcribed,  and  the  fame 
5  ,        principle? 
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principles  regulated  the  contrivance  of  both  gf, 
them.  It  ftiould  be  boi^nd  round  with  iron  wirC| 
in  order  to  hold  it  together,  iv\.  cafe  it  fhould  crack 
with  the  heat  of  the  fire.  Two  places  for  the  wire, 
one  near  its  brim,  and  the  other  lower  dpwn^  are 
Ihewn  in  the  figure. 

The  aperture  by  which  the  air  enters  the  aCh-pit 
is  clpfed  by  ^  regifter-ftopper,  reprefented  in  the 
^gure,  or  a  conical  ftopper  of  earthen-ware  may  he 
ufed  for  that  purpofe. 

If  fuch  earths  are  ufed  in  conftruding  thefc 
fmall  portable  furnaces,  as  are  known  to  Hand  fipe 
'Vvell,  there  is  no  doubt  but  thefe  furnaces  may, 
with  proper  ufage,  be  made  to  laft  a  great  while  ;-:- 
and  for  confining  heat^  they  are  certainly  preferable 
fo  all  others. 

The  portable  kitchen  furnaces  in  China,  are  z)X 
ponftrufted  of  earthen-ware ;  and  no  people  ever 
(Carried  thofe  inventions  which  are  moft  generally 
ufeful  in  con^mon  life  to  higher  perfeftion  than 
the  Chinefe.  They,  aiid  they  only,  of  all  the 
nations  of  whom  \ye  have  any  authentic  accounts, 
feem  to  have  had  a  juft  idea  of  the  infinite  imports 
;incc  of  thofe  improvements  which  are  calijulate4 
to  promote  the  comforts  of  the  Jpwpfl:  clafles  of 
fociety, 

\yhat  immortal  glory  might  any  European  na- 
tion obtain  by  following  this  wife  example  ! 

The  Emperor  of  China,  the  greateft  monarch 
^n  the  worid,  who  rules  over  one  full  third  part  of 
the  Inhabitants  of  this  globe,  condefcends  to  hold 

fh( 
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the  plough  himfclf  one  day  in  every  year. — ^This  he 
does,  no  doubt  to  (hew  to  thofe  whofe  example 
never  can  fail  to  influence  the  great  bulk  of  xnan> 
kind,  how  important  thftt  art  is  by  means  of  which 
food  is  provided. 

Let  thofe  reflect  ferioully  on  this  iUuftrious 
example  of  provident  and  benevolent  attention  to 
the  wants  of  mankind,  who  are  difpoTed  to  confider 
the  domeftic  arrangements  of  the  labouring  clafles 
as  a  fubjeA  too  low  and  vulgar  (or  their  notice. 

If  attention  to  the  art  by  which  food  is  provided  . 
be  not  beneath  the  dignity  of  a  Great  McMiarch  } 
that  art  by  which  food  is  prepared  for  ufe,  and  by 
vdiich  it  may  be  greatly  economized^  cannot  pof- 
fibJy  be  unworthy  of  the  attention  of  thofe  who 
take  pleafure  in  promoting  the  happinefs  of  man- 
kind. 

As  the  implements  ufed  in  China  for  cooking 
are  uncommonly  Ample,  it  may  perhaps  be  amu6ng 
to  the  reader  to  be  made  acquainted  with  them. 
Tliey  conliftof  the  two  articles  reprefented  below ; 
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This  figure  65,  which  is  made  of  earthen-ware, 
is  the  fire-place,  which  is  fet  down  on  the  ground. 
The  Ihallow  pan  reprefented  by  the  figure  66,  is  of 
caft-iron,  aod  ferves  for  every  procefs  of  Chinefe 
cookery.  It  is  caft  very  thin,  and  if  by  any  acci- 
dent a  hole  is  made  in  it,  their  itinerant  tinkers  ' 
mend  it,  by,  filling  up  the  hole,  which  they  do 
with  fo  much  dexterity  that  fcarcely  a  mark  is  left 
behind. 

When  the  dinner  confifts  of  feveral  difces  thejr 
arc  all  cooked  in  this  pan,  one  after  the  other,  and 
thofe  which  are  done  firft  are  kept  warm  till  thf  jr 
are  fent  to  table. 

I  leave  tt  to  the  ingenuity  of  Europeans  to  ap- 
preciate thefe  fpecimens  of  Chinefe  induftry. 

But  to  return  from  this  d^reffion,  to  our  port- 
able kitchen  furnaces — Although  thefe  furnaces  are 
peculiarly  adapted  for  heating  boilers  and  ftcw< 
pans  that  are  armedt  yet  boilers  on  the  commoa 
conftruftion,  or  fuch  as  are  not  fufpended  in  cy- 
linders, may  eafily  be  ufed  with  them.  When 
this  is  to  be  done,  a  detached  hollow  cylinder  or 
cpne  mxifl  be  ufed,  in  the  manner  defcribed  in  the 
'     ■  '  '  preceding 
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preceding  chapter,   and  reprefented  in  the  figure 
50^     This  cylinder  or  cone  (which  may  be  con- 
ftrufted  either    of    fheet-iron,    of   cafl-iro(i,    or 
of  earthen-ware)  mijft  be  about  an  iqch  higher  than 
the  boiler  is  deep,  with  which  it  is  to  be  ufed  ;  and 
juft  fo  wide  above  as  to  admit  the  boiler  to  be  fuf-r 
pejcided  in  it  by  its  circular  rim.     Its  diamef  er  be-r 
Jow  muft  be  fuch  as  to  fit  the  fand  rim,  in  which  it 
p>uft  ftand,  when  it  is  ufcd, 


CHAP. 


1'ea-kettlesfor  Aegijier-Stoves,  ^c.  ^ot 

CHAP.   XIL 

Of  the  cdnJifuBion  of  Tea-kettLes,  proper  id 
be  ufed  with  RegiJier-StoveSy  and  portable  Kitchen 
Furnaces. — Thefe  utenjils  may  he  conftruEled  of  tin^ 
and  ornamented  by  japanning  and  gilding  — When 
they  are  properly  conJlruSled.  and  managed ^  they 
may  be  heated  over  ajmall  portable  furnace  in  a  very 
fJiort  timey  and  with  a  furprizingly  fmall  quantity  of 
fuel.'-^Defcriptions  of  four  of  thefe  tea-kettles  of 

'  different  forms  '  and  Jizes. — Defer iption  of  fever al 
■very  simple  and  chea?  Stew-pans /or  port- 
able Furnaces, ^^  Defer  iption  of  a  Stew-pan  of 
earthen-ware,  on  an  improved  conjiruiiion. — 
This  will  probably  turn  out  to  be  a  moft  ufeful  uten- 
filfor  cooking  with  portable  furnaces. 

AS  Tea-kettles  are  fo  much  ufed  in  this  country, 
and  as  they  occafion  fo  great  a  confumption 
of  fuel  (a  large  fire  being  frequently  made  in  a 
grate,  or  kitchen-range,  morning  and  evening, 
for  the  fole  purpofe  of  heating  a  few  pints  of  water 
to  make  tea)  the  faving  of  this  unneceffary  trouble 
and  expence  is  an  objedt  deferring  of  attention. 
And  in  doing  this  it  will  be  poffible  to  improve 
very  effentially  the  forms  of  tea-kettles  in  feveral 
refpefts,  and  at  the  fame  time  to  render  their  ex- 
ternal appearance  more  neat  and  cleanly.  If  the 
forms  I  (hall  recommend  fliould  not  hapi:>en  to 
pleafe  at  firft  fight,  it  (hould  be  remembered  that 
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utility,  cleanlinefs,  and  wholefomenefs  are  objedts 
of  more  importance  in  cafes  like  that  in  queftion 
than  mere  elegance  of  form — ^and  after  all,  I  am  not 
fare  whether  the  forms  I  (hall  propofe  are  not  iir 
reality  quite  as  elegant  as  tliofe  with  which  they 
will  be  compared*    They  will,  no  doubt,  at  firft 
£ght  appear  uncouth  to  many  perfons,  but  the  eye 
will  foon  become  accuftomed  to  them;  and  their 
fuperior  cheapnefs,  cleanlinefs,  and  ufefulnefs,  will 
In  the  end  procure  them  that  preference  which 
they  defenre.     They   may,   no  doubt,  be  con- 
ftruded  of  the  mod  elegant  fornis,  ontUeprinci* 
pies  I  (hall  recommend,  but  I  (hall  confine  my 
defcriptions  to  fuch  forms  as  are  moft  fimple,  and 
©f  the  eaficft  and  leaft  expenfive    confirudion, 
leaving  it  to  thofe  to  beautify  the  article  who(e 
buiinels  and  intereit  it  is  to  fet  off  their  goods  to 
the  bed  advantage. 

The  following  figure  reprefents  a  tea-kettle  of 
the  (impleft  form,  fuited  to  a  regifter  kitchea 
ftove,  or  to  a  portable  furnace,  fuch  as  has  juft 
beeo  defcribed : 
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This  tca«^kcttle  is  cdnftrufted  of.tin.  and  it  may 
be  japanned  on  the  outfide  to  prevent  its  rafting, 
and  to  give  it  an  elegant  and  cleanly  appearance* 
Its  bottom,  which  is  i  i  inches  in  diameter,  is  not 
flat,  but  it  is  raifed  up  about  half  an  inch  in .  the 
manner  pointed  out  by  a  dotted  line.  The  body  of 
this  tea-kettle  is  of  a  conical  form,  ending  above 
in  a  cylinder,  3  inches  in  length  and  2  inches  in 
diameter.  The  fpout,  which  refembles  that  of  a 
coffee-pot,  is  fituated  at  the  top  of  this  cylinder, 
and  it  has  a  flat  cover,  faflened  by  a  hinge,  which 
prevents  duft  or  foot  from  falling  into  it  when  it 
ftands  on  the  hearth.  When  this  tea-kettle  is  put 
over  the  fire  it  Ihouldnot  be  filled  higher  than  to 
the  top  of  the  cone,  or  lower  end  of  the  cylinder, 
otherwife  it  will  be  liable  to  boil  over.  The  ket- 
tle, fo  filled,  will  contain  4  pints  of  water,  and  if 
it  be  heated  over  one  of  the  fmall  portable  furnaces 
defcribed  in  the  foregoing  chapter,  it  may  be  made 
to  boil  in  about  10  minutes,  with  6|  oz.  of  dry 
wood,  which  at  the  price  at  which  wood  is  com« 
monly  fold  in  London,  wpuld  coft  j.  of  a  farthing.* 

The  tea-kettle  reprefented  by  the  following 
figure  is  rather  more  complicated,  but  ftill  its 
form  is  more  fimple,  and  more  advantageous  in 
feveral  refpedts,  than  thofe  which  are  in  common 
uCe,  and  it  is  well  adapted  for  the  fixe^places  we 

*  One  pint  of  water  only  being  put  into  this  tea*kettle, 
oyer  a  very  fmall  wood  fire,  made  in  the  portable  furnace  re** 
prefented  in  the  foregoing  figure  63  (fee  page  293)  it  was 
Acattd  and  made  to  boil  in  t*w  minuttt  and  an  balf^ 
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have  recommended.     It  is  drawn  to  a  fcale  o^  4 
inches  to  the  inch : 


Tills  kettle  has*  two  handles,  each  of  which  is 
fupported  on  the  outfide,  or  near  the  circum- 
ference of  the  kettle,  by  a  fmall  vertical  tube  \  oi 
an   inch  in   diameter,   and  li  inches  in    height. 
That  on  the  left  hand  is  open,  and  forms  a  part  of" 
thefpout;  but  that  on  the  right  hand  is  clofed  at 
both  ends.     The  bottom  of  this  kettle,   alfo  the 
bottoms  of  thofe  reprefented  in  the  two  following 
figures,  like  that  of  the  laft  (figure  67)  is  not  flat, 
but  is  raifed  up  about  half  an  inch  above  the  level 
of  the  lower  part  of  the  cylindrical  fides  of  the  kettle. 

Tliis  kettle  holds  about  3  quarts  of  water,  which 
can  be  made  to  boil  with  the  combuftion  of  9I0Z. 
of  wood. 

The  following  kettle  holds  about  i  gallon,  and 
may  be  made  to  boil  with  i  lbs.  of  wood:  whiph 
would  coft  jufl  i  of  a  farthing. 


Fis* 


yv»¥wififej./»r  Ki^n'-^iMtt,  ^c.       j«5 


t'ke  fc(ito*ing  kettle  \i  riot  eifentially  different 
fvatA  th(ife  two*  lift  defcrjbed,  except  in  the  form 
of  its  tianale".     It  holds  about  3  quarts. 


The 'tyliadrieal  opening  ttf  thn  k^tk  above^ 
where  tk«  water  is  intf ddnced^is  a>iifider)dDlx  wider 
than  thofe  in  th?  twp&»cgo»)g'figureJ.  It  WM  liH^ 
wider,  becaufe  it  was  neceflary  to  make  it  lower, 
in  order  to  Wake  rootfi  for  fbe  hand  *ithoat  rAiflng 
the  handle  tOtS  hi^.    When  this  part  of  a  tea; 
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kettle  is  made  very  narrow  it  mull  be  made  higliy 
to  afford  room  for  the  exp^fion  of  the  Water  with 
heat,  and  prevent  the  kettle  from  boiling  over. 
Thefe  kettles  fhould  never  be  filled  higher  than  to 
the  level  of  the  lowefpart  of  this  cylindrical  ipace, 
otherwifc  there  will  be  danger  of  their  boiling 
over*.  -     — 

It  will  be  obferved  that  the  cover  of  this  tea- 
kettle projefts  a  little  beyond  the  cylindrical  open- 
ing to  which  it  belongs.  This  projeftion  ferves 
inftead  of  a  handle  in  fCffie^Hg'iUKl- replacing  the 
cover.  The  cover  of  a  tea-kettle  is  ufually  ftir- 
mftied  with  a  knob  For  that  purpofe ;  but  thefe 
knob's  are  in  the  way  when  the  kettle  is  lifted  up 
by  its  handle,  unlefs  the  handle  be  made  much 
higher  than  otherwiie  would-be  fufficient. 

It  has;  no  doubt,  already  been  remarked  by  the 
reader,  that  all  the  tga-kettles  here  recommended 
are  of  forms  that  are  {)erFe6Hy  eafy  to  be  executed 
in  tin.  There  are  fevertl  reafons  which  have  in*- 
duced  me  to  give  a  decided  preference  to  that  ma-» 
tend  for  conftruding  ctilinary  utenfils.  It  is  not 
only  wholefome — which  copper  is  not-^but  it  is 
alfo  very  cheap,  and  eafy  to  be  procured  in  all 
places,  and  it  is  eafily  worked :  it  is  moreover 
}ight  and  ftrong,i  and  not  Hablef  to  be  injured  by 
accide^;  and.ifmedurei  be  taken  to  prevent  iht 
eScfts  of  ruft,  it  is  very  durable. 


i 


.  *  I;£ad  bj  experiments  ma^efince  the  dbeive  was  written 
tliat  tea-kettles  of  this  kind  ih0uld  never  be  filled  above  two- 
thirds  Full,"  offierwife  tliey  will  be  vefy^^pt  to  boil  over. 
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i^^  The  four  tea-kettles  reprefented  in  the  four  laft 

<  figures  are  all  particularly  defigned  to  be  ufed  with 

(  t^e  portable  furnaces  defcribed  in  the  lafl  chapteri 

B  and  for  that  purpole  they  are  well  calculated,  al- 

f  though  they  are  not  fufpended  in  cylinders.  They 

I  may  likewife  be  ufed  with  the  regifter  kitchen 

ftoves  dfsfcribed  in  the  tenth  chapter  of  this  Eflay. 
I  As  their  bottoms  are  raifed  up,  and  as  their  diame* 

ters  are  fuch  that  their  conical  or  vertical  iides 
enter  into*  and  fit  the  fand-rims  of  thofe  furnaces 
and  iloves,  the  heat  is  eife&ually  confined. und^r, 
them,  and  their  out  fides  not  being  expofed  either 
to  flange  or  to  fmoke,  may  be  jap^nn^,  a^d  they 
may  eafily  be  kept  fo  clean  as  to  be  fit  to  be  placed 
upon  a  table,  over  a  lamp^  or  upon  a  heater,  placed; 
in  a  fhallow  diih  of  china  or  earthenwaie.  They 
are  even  capable  of  being  elegantly  ornamented  by, 
gilding  or  painting,  or  both.  .  r 

They  are  likewife  well  calculated  for  being  heat- 
ed by  a  lamp;  and  if  an  argand's  lamp  be  ufed  for 
that  purpofe,  they  may  be  made  to  boil  in  a  fhort 
tiqie,  and  at  a  fmall  expence.  Placed  on  a  hand^^ 
fonie  tripod,  on  a  table,  with,  an  elpgant  argand's^ 
lamp  under  it,  one  of  thefe  kettles,  handfomely, 
ornamented  by  japanning  and  gilding,  would  make 
no  mean  appearance,  a^d  would  cofl  much  lefs  thaA 
thp  commonefl  tea-urn  that  could  be  bought.,  1  i 
.  But  it  is  not  folely  for  making  tea  that  thefe  ket^ 
ties  will  be  found  ufeful ;  they  will  anfwer  per- 
fedtly  well  for  boiling  water  for  m^ny  other  pur- 
pofess  and  if  portable,  kitchen  furnaces  Oiouid. 
come  into  ufe,  boiling  hot  water  will  pft^  be  want«; 

y  a  «d 
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ed  for  filling  (auce-pans .  and  ftew-pans ;  and  no 
uteniil  can  be  better  contriTed  for  heating  and 
boiliog  water  over  a  portable  kitchen  furnace  than 
thefc  kettles. 

In  conrtnifting  them  care  (KonM  t^e  taken  to- 
fill  all  their  feams  well  with  folder,  which,  by  co- 
Ycring  the 'naked  *dg6s'of  the  iron,  Will  contribute- 
niore  than  any  thing  to  the  prevcntron  of  ruft^  ana 
flw  durability  of  the  article;  and  they  fhouM  like- 
wife  be  well  japanned  on  the  out  fide  in  every  part 
except  the  bottom,  which  Aould  not  be  japanndrf. 

The  reafon  why  I  have  rtot  -made  thele^  tin  tea- 
kettles double,  is  this :  tea-kettles  are  conrnxmlf 
ufed  merely  for  making  water  boily  which,  with  the 
kettles  here  recommended,  can  be  done  in  a  very 
Jhort  time,  confcquently  much  heat  cannot  poffibly^ 
be  loft  during  that  proccfs,  in  confequencc  of  the 
top  and  fides  of  the  kettle  being  expofed  naked 
tothecold  air  of  the  atmofphere.  Were  thefc 
utenfils  defigned  for  keeping  water  boiling  hot  a 
greit  tength  of  time,  the  cafe  would  be  Ycry  dif- 
ferent, and  then  it  might  be  well  worth  white  to 
make  them  double,  in  order  more  effeftually  ta 
confine  the  heat  in  them; 

The  faving  of  time  in  making  them  boH,  by- 
making  them  double,  would  be  very  triffing  indeed", 
for  till  the  water  has  become  veify  hot,  there  is  but 
little  lofi-of  heat  thnjugh  the  fides  and  top  of  the 
kettle;  thcf  communicatioh  of  'heat  being  rapid  in 
proportion:  as  tht  temperature  of  the  hot  hoAfis 
high,- compared  with  thstt  of  liic  colder  body  bita 
which  theihcat  paflcs.       ^  '  '^-''- 
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If  a  tea-kettle,  filkd  with  water  at  the  tempem- 
tare  of  the  atmofphere  at  the  time,  on  being  put 
over  a  fire,  be  brought  to  boil  in  10  minutes,  it 
will,  during  that  time,  have  loft  only  half  as  much 
heat  as  it  will  lofe  in  the  n?xt  ten  minutes,  if  it 
be  kept  boiling  hot  durirlg  that  time. 

All  thefe  kettles  are  of  fuch  forms  as  will 
render  it  very  eafy  to  cover  them,  fhould  it  be 
thought  advifable  to  make  them  double;,  and  by- 
covering  them  with  plated  or  gilt  copper,  they  may 
be  made  very  elegant  at  a  fmall  expenjce. 

Qf  the  cot^ruQion  cf  cheap  Boi/ers  and  Stew-fans  t^ 
be  ufed  withfinall  Portable  Kitchen  Furnaces. 

The  beft  boilers  and  ftew-pans  that  ckn  be  ufed 
with  thefe  furnaces,  are  undoubtedly  thofe  which 
were  defcribed  in  the  loth  chapter  of  this  Eflayj 
but  utenfils  on  a  Ampler  conftruftion  na^y  be 
made  to  anfwer  tery  well,  and  may  perhaps  be 
preferred  by  many  on  account  of  their  cheapjnefs. 
'  Tlve  following  figure  reprefcnts  a  vertical  fee- 
tion  of  a  ftew-pan  on  a  much  more  fimple  con* 
ftrudion  thaa  Any  of  thofe  already  defcrihed : 


^3 
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This  ftew-pan  (which  is  drawn  to  a  fcale  of  four 
inches  to  the  inch)  being  of  a  proper  diameter 
below  to  fit  the  fand-rifn  of  the  portable  furnace^ 
and  its  bottom  being  raifed  up  about  half  an  inch, 
in  order  to  allow  its  vertical  fides  to  defcend  into 
that  fand-rim,  it  is  plain  that  it  may  be  ufed  with 
the  furnace,  in  the  fame  manner  as  the  tea-kettles 
juft  defcribed  are  ufed  with  it.  It  may  likewife  be 
ufed  with  the  regifter-ftoves  defcribed  in  the  loth 
chapter  of  this  Eflky. 

In  order  that  this  ftew-pan  may  the  more  eafily 
be  kept  clean,  the  joinings  of  its  bottom  and  fides 
(hould  be  well  filled  up  on  the  infide  with  folder. 

The  following  figure  reprefents  another,  and 
fmaller  ftew-pan,  conftruded  on  the  fame  princi^ 
pies  with  that  juft  (lefcribed,  and  defigned  for  the 
lame  ufe : 


The  diameter  of  this  ftew-pan  below  is  the  fiin^e 
as  that  of  the  laft — this  is  neceflary,  in  order  that  it 
may  fit  the  fend-rjm  of  the  fame  regifter  ftove  or 

portable 
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portable  furnace — but  its  diameter  above  is  much 
lefs  5  and  it  is  alfq  lefs  deep,  confequently  its  capa- 
city is  much  fmaller.  The  cover  of  this  ftew-pan 
is  of  wood  lined  with  tin.  It  is  in  all  refpedts  like 
that  reprefented  by  the  figure  35  (fee  chapter  VII. 
of  this  Eflay,  page  2^2).  Both  thefe  ftew-pans  are 
fuppofedto  be  conftrudted  of  tin;  but  they  might 
be  made  of  tinned  copper.  The  handle  of  the  fltcw-*" 
pan  reprefented  by  the  figure  7 1 ,  is  omitted  for 
want  of  room. 

The  following  figure  reprefents  a  vertical  fec- 
tion  of  a  double,  or  armed  ftew-pan,  on  a  very 
fimple  conftrudion : 


Mg:    74 


*  The  ftew-pan,  (which  is  drawn  to  a  fcale  of  four 
inches  to  the  inch)  is  fuppofed  to  be  made  of  tin, 
and  it  is  fuppofed  to  be  turned  over  a  wire  at  its 
brim.  The  cylinder  by  which  it  is  furrounded  is 
of  ifaeeC-iron^  and  the  ftew-pati  and  the  cylinder 

¥4  are 
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are  faftened  ti^ether  by,  the  former  being  drjvcn . 
into  the  latter,  with  fpnu  ^t^et  of  force*  ^.nd 
fticking  in  it  above,  wbeie  thej  cocna  into  clofe 
ceateft.  TMe  lower  «^ge  of  the  cylinder  being 
tunvd  inwards  forms  a  narrow  xvafif  on  whicji  th« 
l$wpr  end  of  the  ^cw-pao  reAs. 

Of  tie  tm/fru^tM  a/Sitw-p4m  j^EAaTHPN-WAR? 
dniPoRCEtAiK,  rt  *f  ufed  with  ^egifi^  Stoves 
and  Portable  Kitchen  Furnaces. 

,  TJie  following  figufc  fhcws  bow,  ^7  means  of  a 
hoop,  or  cylinder  of  (heet-iron,  a  ftew-pan,  or 
feuce-pan,  of  earthen-ware,  or  of  porcelain,  of  a 
fuitable  form  and  fize,  may  be  fitted  to  be  ufed 
with  a  rcgifter  kitchen  ftove,  or  portable  furnace. 


This  figure  is  drawn  to  a  fcale  of  fix  inches  to 
the  inch.  The  form  of  the  lower  p^rt  of  the  ftew- 
pan  is  pcHDted  out  by  a  dotted  line.  The,  Ko^  sod 
the  hMtom  of  tlij  cylinder  of  (heet-iron  are  both 
turned  over  circviar  iron  wjr^s,  ..Tjbtt  ih4o^  of 
.    .  this 
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this  ftew-pAB  is  Qi  iron.  Olid  it  is  fixed  to  the  cy^ 
Under  by  rivets.  Thr  ftew-pan  is  firmly  feftened 
to  its  metallic  hoop  or  cylinder,  firft,  by  making 
this  cylindi^r  of  a  proper  fize  to  fit  it ;  and  fecond- 
ly>  by  wedging  it  both  abov^  and  below  with  very 
thitt  wedges,  made  of  narrow  pieces  of  Iheet-iron, 
4mi  by  filling  up  the  vacuities,  above  and  below, 
with  good  cement. 

The  cover  of  this  ftew-pan,  which  is  of  earthen'* 
IvaKe  (or  porcelain)  is  inade  of  a  peculiar  form.  It 
has  A  kind  of  foot  inftead  of  a  handle,  which  fervcs 
for  fupporting  it  when  it  is  taken  off  from  th&ftew«» 
pan,  and  laid  down  in  an  iaverted  pofition.  By 
meatus  of  this  fimple  contrivance  it  is  rendered  lefs 
liable  to  be  dirtied  on  the  infide,  and  of  commu- 
nicating dirt  to  the  viftuals. 

If  an  earthen  ftew-pan,  of  the  form  r^prefented 
in  this  figure,  be  n^ade  of  good  materials,  that  is 
to  (ay,  of  a  proper  mixture  of  the  different  earths, 
well  worked,  and  if  its  bottom  be  made  thin, 
and  of  equal  thicknefs  in  every  part  of  it  that  is 
expofed  to  the  fire,  there  is  little  doubt,  I  think, 
of  its  ftandingtheheatof  a  regifter  ftove,  or  of  a 
fmall  portable  kitchen  furnace ;  and  if  this  fhould 
b?  the  pafe,  I  (hould  certainly  never  think  of  re- 
commending any  other  kitchen  utenfib  in  pre- 
ference to  thefe. 

It  appears  to  me  to  be  very  pi»obabie  that  un- 
glazed  Wedgewood's  ware  would  be  as  good  a 
material  as  could  be  found  for  thefe  ftew-pans. 
The  intelli^nt  gentleman  who  dittos  Mr.  Wedge- 
wood's 
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wood's  manufaftory,  caufed  feveral  of  them  to  be 
made,  after  drawings  which  I  gave  him,  and  thofe 
I  found,  upon  trial,  to  anfwer  very  well. 

If  it  fhould  be  found  that  kitchen  utenfils,  con- 
ftru&ed  and  fitted  up,  or  mounted,  on  the  princi- 
ples here  pointed  out,  (hould  anfweras  well  as  there 
is  reafon  to  exped ;  as  nothing  would  be  eafier 
than  to  make  earthen  boilers  wsAi  fteam-rimSj  and 
to  form  fieam-difkes  of  earthen-ware  to  fit  them  ; 
every  utenfil  for  cookii^,  by  boiling  and  Jewing^ 
m^ht  be  conilru&ed  of  that  moft  cleanly,  moft 

elegant,  and  moft  wholefome  material — efirthen- 

ware. 

I  hefitated  a  long  time  before  I  refolved  to  pub- 
lifh  this  laft  obfervation ;— for  however  anxious  I 
am  to  promote  ufeful  improvements,  and  efpe-. 
cially  fuch  as  tend  to  the  prefervation  of  health, 
and  the  increafe  of  rational  enjoyments,  it  always 
gives  me  pain  when  I  recoUeft  how  impoffible  it  is 
to  introduce  any  thing  new,  however  ufeful  it  may 
)^e  to  fociety  at  large,  without  occafioning  a  tern? 
porary  lofs  or  inconvenience  to  fome  certain  indi- 
viduals, whofe  intereft  it  is  to  preferve  the  ftate  of 
things  aSually  exiting. 

It  certainly  requires  fome  course,  and  perhaps 
no  fmaU  ihare  of  enthufiafm,  to  Hand  forth  the 
voluntary  champion  of  the  public  good : — ^but  this 
is  a  melancholy  rcfleftion,  on  which  I  never  fuffer 
my  mind  to  dwell.  Thpre  is  no  faying  what  the 
confequences  mjght  b^  were  we  always  to  fet  down 
before  we  engage  in^a  lauda.l?l§  undprt^kii^,  and 

ni€ditat 
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meditate  profoundly  upon  all  the  dangers  and  dif* 
Acuities  that  are  infeparably  connc&ed'^with  it, 
,The  moft  ardent  zeal  might  perhaps  be  damped, 
and  the  warmeft  benevelence  difcouraged. 

But  the  enterpriizing  feldom  regard  dangers^  and 
are  never  difmayed  by  them ;  and  they  coniider 
difficulties  but  to  fee  how  they  are  to  be  overcome. 
To  them  a6tivity  alone  is  life — ^and  their  glorious 
reward,  the  confcioufnefs  of  having  done  wclK 
fheir  fleep  is  fweet  when  the  labours  of  the  day 
fire  over ;  and  they  await,  with  placid  compofurc, 
Jhat  reft,  which  is  to  put  a  final  end,  to  all  tl^eir 
]iabours^  and  to  all  their  fufierings. 


CHAP. 
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CHAP.    XIII. 

Of  cheap  Kitchen  Utenfth  for  the  ufe  of  the  Poor, — 
The  condition  of  the  lower  clajfes  of  Society  cannoP 
he  improved  without  the  friendly  ajfijlance  of  the 
Rich.-^They  mujl  be  taught  economy^  and  they 
cannot  be  inJiniSled  by  books',  for  they  have  not  lei- 
fure  to  read, — -Advice  intended  far  their  good  muft 

.  be  addrejfed  to  their  benevolent  and  more  zvealthy 
neighbours, — An  account  of  the  Kitchen  Utenfls  of 
the  poor  itinerant  Families  that  trade  between  Ba- 
varia and  the  Tyrol. — Thefe  utenfils  were  adopted 
by  the  Bavarian  Soldiers. — An  account  of  fome  at^ 
tempts  that  were  made  to  improve  them. — Defcrip- 
tion  of  a  very  fimple  clofed  Fire-Place  conftruSecl 
witkfeven  loofe  Bricks — How  this  Fire-Place  may 
be  improved  by  ufing  three  Bricks  more,  and  afem 
Pebbles. — Def crip  tion  of  a  very  ufeful  Portable 
Kitchen   Boiler,  of  caji-iron^  fuitable  for  a 
fmall  family. — An  account  of  a  very  fimple  method 
^COOKING  WITH  STEAM,  on  the  covcr  of  this 
Boiler. — Defcription  of  a  Steam-dish  of  earthen^ 
ware,  or  of  cajl^iron,  to  be  ufed  with  this  Boiler. — 
Defcription  of  a  Boiler  Jlill  more Jimple  in  its  conjlruc 
tion,  proper  to  be  ufed  zvith  a  fmall  Portable  Kitchen 
Furnace. — The  cooking  Apparatus  here  recommended 

for  the  ufe  of  the  Poor,  may,  with  a  fmall  addition, 
be  rendered  Jervic  cable  for  warming  their  dwellings 
in  cold  weather. 

AMONGST  the  great  variety  of  enjoyments  which 
tiches  put  within  the  ];pach  of  pcrfons  of  for- 

tunc 


"iStirkk  t/tenjis/^ the  p00r,X^t/'       pf 

tune  and  education,  there  k  ndnt  tbdte  Mightful 
than  that  which  refuksh  from  doing 'g(i)od  ta  thoffif 
from  wbdm  no  return  can  be  expefted ;  or  none 
but  gratitude,  refpcd,  and  attachftient:  What 
exquifite  jpleafttte  then  muft  it  afford,  t0^Cd!le<?P 
the  feattercd  rays  of  ufeful  fciende,  ainddireftilictihfj; 
imifed,  to  obje<5!s  of  general  uthlity'!--4o'  tfhh)w 
them  in  a  broad  belarti  ort  tht  •  eolcJ  '^ttid^^iktf 
habitations  of  the  p6or\  fpreadi^  -  ^'geiftil^Kfi 
and  comfort  all  around !  *  '-     -^  ^nw  : 

'  Isit  m)t  peffible  to  draw  off  the  akeftttok-tff  ilhtif 
rich  frdm  triffirig  and  unprofitaMe  artitSSiiihtt; 
and  engage  theni  in  purfuifs  in  which  tliWrownf 
happinefs  and  reputation,  and  the  public  pirof- 
perity,  are  fo  int^imately  eonneftcd  ?  Wi^at  a  won- 
derful chahge  in  the  ftate  of  focief y  might,  iii'  a 
feort  time,  be  effefted  by  thdr  united  efforts  ! 

It  is  hardly  poffiblefbr  the  condition  of  the  lowet 
dalTes  of  focicty  t^be  effentklly  improved  without 
that  kind  apd  friendly  alfiftance  which  none  can  af- 
ford them  but  the  rich  and  the  bene voiertt.  They 
muft  be  taught y  and  who  is  there,  in  whomthey  have 
confidence,  that  will  take  the  trouble  ta  infl?ru6t 
them  ?  They  cannot  learn  from  books,  for  they 
Rwe  not  time  to  read :  atid  if  tfrey  had,  how  kn 
of  C^liem  would  be  able^  from  a  written  deferiptionj 
I©  comprefiiend  what  thdy  ou^  to  know!  IH 
wrke  for  their  inftnidion,  it  is  to'  the  rich  that  I 
nwft  addrefr  myfetfj  and  i^  I  am  not  able  to  eiH 
gage  them  to  aflift  me,  all  py  labours  will  be  in 
tp«ft,     Btit  to  proceed^:  ;      . 

In 
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In  contriving  kitchen  utenfils  for  cottagers,  two 
objcAs  muft  frequently  be.  had  in  wiew ;  viz.  the 
cooking  of  vi&uals,  and  the  warming  of  the  habi-^ 
tation ;  and  as  thefe  objects  require  very  different 
mechanical  arrangemeAts,  fonve  addrefs  will  be 
neceflary  in  combinii^  them. 

Another  point  to  which  the  utmoft  attention 
muft  be  paid,  is  to  avoid  all  complicated  and  ex« 
penfive  machinery.  Inftruments  for  geneial  ufe 
fhould  be  as  iimple  as  poffible  \  aod  fuch  as  ar« 
deilined  for  the  ufe  of  thofe  who  muft  earn  their 
daily  bread  by  their  labour,  (hould  be  cheap,  dur-» 
able,  and  not  liable  to  accidents,  or  to  be  often 
in  want  of  repairs* 

As  food  is  more  indifpenfably  necefTary  than  a 
warm  room ;  and  as  the  moft  common  procefs  o£ 
cookery  is  boiling,  I  (hall  firft  (how  how  that  pro-* 
cefs  may  be  performed  in  the  mod  economical 
manner  poffible;  and  fliall  then  pomt  out  the 
means  that  may  be  ufed  for  rendering  the  kitchen-* 
fire  uleful  in  warming  the  room  in  which  cookery 
is  carried  on* 

One  of  the  cheapeft  utenfils  for  cooking,  for  a 
family,  that  ever  was  contrived,  is,  I  verily  be« 
lieve,  that  ufed  by  the  itinerant  poor  fiunilies  ttuit 
trade  between  Bavaria  and  the  Tyrol,  brin^i^ 
xaifins,  lemons,  &c.  from  the  fouth  fide  df  the 
mountains  (which  they  tranfport  in  light  carts 
drawn  by  themielves)  and  canying  back  earthen^ 
ware. 

•  •     •     •  ,       . 

As  thefe  poor  people  have  no  fixed  ab^le,  aj]4 
I  never 
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hever  ftop  at  an  inn,  or  other  public^houfe,  but, 
Jike  the  gipfies  in  this  country,  ileep  in  empty 
barns^  and  under  the  hedges  by  the  .road  fide,  they 
carry  with  them  in  their  cart  all  that  they  poflefs; 
^nd  among  the  reft  the  whole  of  their  kitchen  fur* 
niture,  which  confi&s  of  one  Jngle  article-^^  deeip 
frying-pan  of  hammered  iron,  with  a  fhort  iron 
handle* 

In  this  they  bake  their  cakes-^boil  their  broUrit 
foup — ^make  their  hafty  pudding^— fkew  their  greeosi 
— ^fry  their  meat' — and  in  (hort  perforni  every  pfo* 
cefs  of  ^heir  cookery;  and  when  their  victuals  axe 
done,  their  boiler  ferves  them  for  a  difh,  which, 
)3eing  placed  on  the  ground,  the  family  fit  round 
iti  each  individual,  capable  of  feeding  himfelf, 
being  provided.with  a  woodeh  fpoon^  ^ 

This  is  jMrecifely  the  fame  kind  of  kitchen  uten* 
fil  as  that  ufed  by  the  Bavarian  wood-cutters, 
when,  they  go  into  the  mountains  to  fell  wood ; 
(fee  Eflay  III.  page  295,  vol.  i.)  and  it  is  likewife 
ufed  by  many  poor  families  in  the  Tyrol  and  in 
Bavaria^ 

Thefe  bi^oad  ftew-pans~with  the  addition  of  a 
tripod  of  hammered  iron — were  adopted,  many 
years  ago,  in  Bavaria,  for  the  ufe  of  the  fddicrs  in 
barracks  (  and  they  ftill  continue  to  be  ufed^by 
them :  fome  fuccefsful  attempts  to  improve  themi 
have»  however,  lately  been  made,  and  it  was  tbo 
experiments  which  led  to  thofe  improvettient^; 
that  firft  induced  me  to  turn  my  attention  td  fhi» 
ufeful  article  of  kitchen  funuturc.  -  .^  - 

J  Before 
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r  BefiMe  I  prooM^  ^  farthe?  in  my  accoane  of 
fuSt  fhadlow  l^ns^  and  of  the  imflroyenients  of 
which  they  have  been  fmind  to  bei  <Uipable^  it  may 
perhaps  be  proper  to  give  an  aceount  df  the  fnaa-> 
ner  ifi  whkh  they  are  donftm^ed,  atid  of  the  price 
U  which  they  are  fotii. 

All  thofe  which  are  nfdd  ift  Bwaria  cMie  dbtn 
the  Tyrol,  or  from  Styria,  where  there  afe  Cofe- 
fiderable  fnatiufaAories  of  <h^ ;  XAd  4hey  are 
WA  at  Munich,  by  whodefate^'  at  %i  crenta^eri 
(aboiit  7  kd.  ftdrlifig)  the  pound,  Bavarian  v^eiglrt, 
trhicb  is  at  thd  rate  of  6  </•  fterling  per  lb,  avoirs 
dtipois  weights 

One  of  thefe  pansi  of  large  dirtienfidns^  namely, 
x%  inches  indidnseter  above.  Or  at  its  brim^  i  j 
incKes  in  diameter  below,  and  4  inches  deep, 
bon^t  at  an  ironmonger's  (hop  at  Mtinicb,  cod: 
me  three  fiiiUing^  fter ling. 

In  mamifa£turiflg  thefe  paiisy  ftve  of  them,  one 
placed  within  the  other,  are  brought  under  the 
hammer  at  the  fame  time  y  and,  in  being  haoi'*' 
mered  out,  and  brought  to  their  proper  fornii  and 
Akkiiefs,  they  are  frequently  faei^  red  hot. 
When  thfi^  dome  from  the  hammer  they  z.tQ  car ^ 
i||ed  (o  the  latfae^  and  are  turned  on  the  iilfide. 
wid  made  clean  and  bright,  and  th^if  edge&  ar« 
toroed  and  made  evisn«  They  ar^  then  packed  lap, 
^de  within  the  other,  or,  in  neils  (a$  theie  parcels 
are  called)  and  are  fold  by  vireight« 
^  The  following  figure  repi^fents  one  of  tbefe  pans 
i|a^8  moft  (impb  ftatQ^  pktced  od  lIuMe  ^sw,  ov^  4 
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fire  made  with  fmall  fticks  of  woc»d,  on  the  j 
in  the  open  ain 


The  pan  ufed  by  the  Bavarian  foldierst  which^ 
as  Ijuft  obferved,  is  placed  on  a  tripod,  ortrivetj 
of  iron,  is  about  2o  inches  in  diameter  above^  16 
inches  in  diameter  below,  and  44  inches  deep. 

As  a  great  part  of  the  heat  generated  in  the 
CombuAion  of  the  fuel  that  is  burnt  under  this  pan 
efcaped  by  its  fides,  to  prevent,  in  fome  meafure, 
this  lofs,  I  inclofed  the  pan  in  a  circular  hoop,  or 
cylinder,  of  (heet-iron.  The  diameter  of  this 
hoop  was  juil  equal  to  the  diameter  of  the  pan, 
above,  or  at  its  brim,  and  its  height  or  width,  was 
Gx  inches,  and  the  upper  part  of  it  was  faftened 
by  rivets  to  the  upper  part  or  brim  of  the  pan. 
This  aiteration,  and  a  double  cover  fitted  to  the 
pan,  which  prevented  the  heat  from  being  carried 
off  by  the  cold  air  of  the  atmofphere,  ftom  the 
broad  furface  of  the  hot  liquid  in  the  pan,  pro- 
duced a  faving  of  conliderably  more  than  half  the 
fiiel,  even  when  this  fuel — ^which  was  dry  pine 
wood — was  burnt  on  the  hearth,  or  on  the  ground 

VOL.  III.  z  '  in 


32a         Of  Kitchen  Fire-places,  and  Utenfils. 
in  the  open  ^,  and  no  means  were  ufed  for  con- 
fining the  heat  on  either  fide.     But  the  laving  was 
ilitl  greater  when  the  fire  was  made  in  a  clofed 
fire-place. 

For  a  pan  of  this  kind  of  1 4  or  1 5  inches  in  dia- 
meter at  its  brim,  a  very  good  temporary  fire-place 
may  be  conftrufted  in  a  moment,  and  ahnofl  with- 
out either  trouble  or  expence,  merely  with  ieven 
common  bricks  :  Six  of  them,  kid  down  upon 
the  hearth,  in  pairs,  one  upon  the  other,  in  the 
manner  reprefented  in  the  following  figure,  form 
the  fire-pla(;e  ;  and  the  feventh,  placed  edge-wife, 
fcrves  as  a  Aiding  door,  to  clofe  this  fire-place  in 
front,  more  or  lefs,  as  fhali  be  found  beft. 


This 
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'  This  little  fire*placfe,  which  is  better  calciilated 
for  wocd»  or  for  turf,  than  for  coals,  is  seprefented 
filled  with  fire-wood  rdady  to  be  kindled,  and  a 
dotted  citcular  line  fhews  where  the  bottom  of 
the  cirdilar  hoop  of  fheet^rbn  (in  which  the  pkn  ii 
fufpended)  (hotild  be  fet  down  upon  thbiop  of  the 
three  bricks  which  zit  uppermoft,       ' 

If^  in  confkruffcing  thik  .fire-*place,  its  walls  be 
niade  higher,  by  ufing  nine  bHcks,  inftead  of  fix^ 
(laid  down  flat  uj>oii  one  another^  by  threes)  and 
if  a  few  loofe.  pebbles,  or  ftones  of  any  kind^ 
about  as  Urge  as  hert'stcggs,  be  put  intof  it,  under 
the  ftel,  thefe  additions  will  iniprove  it  confidera* 
bly»  The  fuel  being  laid  upon  thefe  pebbles,  in- 
ftc^d  of  lying  on  the  hearth,  or  on  the  ground, 
the  air  neccflaty  for  its  combuftion  will  the  more 
feadily  get  under  it ;  which  will  caufe  the  fire  to 
burn  brighter^  and  more  heat  to  be  genleratedt 

TAefe  fimall  ftonds  will  likewife  ferve  other  ufe# 
ful  purpofes..  They  will  grow  very  hot,  aind  when 
they  afe  fo  they  wiH  increafe  the  violence  of  the 
comb:u(lion,  and  the  intenGty  of  the  heat;  and 
even  after  the  fuel  is  all  confumed,-  thfey  will  ftiU 
be  <rf  ufe,  by  giving  off  gradually  to.1^  pw,  the 
feeat  .which  they  will  havd  imt>ibed." 

Savagps,  who.  b»ve  hw  implements,  of.  cookery ^ 
iiHake:gr^t  tf^  of  hjeated  ftones  icr  pfeparing  their 
(oc>ci  jr  and .  civiljfted  AjtiionR  would  .  do  vfrifely  to 
avail  themfdyes^  oftener  than  they  do,  of  fieir  in-* 
genious  contrivances. 
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I  have  already  mentioned,  that  a  confidefable 
(aving  of  fuel  was  made  in  confequence  of  furiiiih-^ 
ing  the  broad  and  (hallow  boilers  of  the  Bavariaa 
foldiers  with  double  €overs  1  but  fcH*  boilers  of  thb 
kind,  that  are  deflincd  for  poor  families,  I  would 
recommend  wooden  or  earthen  cfiflies,  turned  up- 
fide  down,  inilead  of  thefe  double  covers ;  whicb 
difhes  may  alfo  be  ufed  for  (erving  up  the  viftuals 
after  it  is  cooked «    By  this  contrivance  an  article 
neceflary  in  houfe^keeping  will  be  made  to  ferve 
two  purpofes ;  and  befides  this  advantage^  as  » 
deep  bowl,  or  flatter,  turned  upfide  down,  over 
the  (hallow  boiler,  will  leave  a  con(fderable  (pace 
above  che  level  of  the  boiler,  which,  as  fteatn  is 
lighter  than  air,  will  always  be  filled  with  hot 
fleam,  when  the  water  in  the  (hallow  pan  is  boiling, 
notwithftanding  that  the  joinings  of  this  inverted 
di(h  with  the  rim  o£  the  pan  will  not  be  fteam^ 
tight,  a  piece  of  meat  much  larger  than  could  be 
covered  by  the  water  in  this  (hallow  pan  might  be 
cooked  in  it,  or  potatoes  or  greens,  placed  above 
the  furface  of  the  water  in  the  pan>  might  be 
cooked  in  fleam.  ' 

The  following  figure,  which  reprefents  a  vertical 
fedion  of  one  of  thefe  (hallow  iron  boilers,  i^ 
inches  in  diameter  above,  furrounded  by  a  cylindri- 
cal hoop  of  (heet.  iron,  for  confining  the  he^t,  and 
covered  by  an  inverted  earthen  di(h,  will  give  a 
clear  idea  of  the  propofed  arrangement. 
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The  fire-placa  reprefented  in  this  figure,  is  that 
fliewn  in  the  preceding  figure  (76)  and  is  con- 
ftrufted  of  fix  loofe  bricks.  The  brick  which  occa- 
fionaliy  fcrves  to  ciofe  the  opening  into  the  fire- 
place in  front,  is  not  fliewn. 

A  (hallow  di(h  is  represented  (by  dotted  lines)  - 
itanding  on  a  fmall  tripod  above  the  fur&ce  of  the 
water  in  the  boiler,  and  filled  with  potatoes,  which 
are  fuppofed  to  be  boiled  in  fteam. 

The  earthen  difti,  which  covers  the  boiler,  is  re- 
prefented with  a  fmall  projei^ion,  like  the  foot 
which  is  frequently  giren  to  earthen  difties :  This 
projection  fervcs  inftead  of  a  handle,  when  the 
difli  is  placed  upon,  or  removed  from  the  boiler. 

Ttus  I  believe  to  be  the  cheapeft  contrivance  that 
can  be  ufed  for  cooking  viftuaU  for  a  poor  family, 
efpecially  when  the  durability  of  the  utenfit  is 
taken  into  the  account,  and  alfo  the  fmall  quan- 
tity of  fuel  that  is  required  to  heat  it.  The  fpl- 
lowing  contrivance  will  however  be  found  more 
convfinieat,  and  not  much  more  expenfive  : 

23  Defcriptioti 
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Defaiption  of  a  very  ufeful  portahk  Kitchen  B^Iet^^ 
of  cqfi-iron^  futtahlefor  afmallfamify. 

1?he  fgrm  of  this  boiler  is  fuch  that  it  tAay  eaiily 
be  caft,  and  confequently  it  may  be  afforded  at   a 
low  price  ^  an4  it  is  equally  well  calculated  to  be 
ufed  with  one  pf  the  fmall  temporary  fire-places 
juft  dercribedi  conftrufted  with  fix,  or  with  nine 
loofe  bricks,  or  to  be  heated  over  one  of  the  fmall 
portable  kitchen  furnaces>  of  which  an  account  ha$ 
been  given  in  Chap>  XL     It  may  be  made  of  any 
dimenfio/i^^  but  the  fize  I  would  recommend  for*  a 
fipallpoprfanailyis  that  indicated  by  the  following 
figure^  whi^h  i&  drawn  to  a  fcale  of  four  inches  to 
the  ^nch> 
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This  boiler  is  i  o  f  inches  in  diameter  above,  on 
the  infide  of  the  ftcam  rim  ;  9  f  inches  in  diameter 
below,  and  8  f  deep,  meafured  from  the  top  of  the 
infide  of  the  fleam  rim ;  confequently  it  will  liold 
about  3  gallons.  Its  greatcft  diameter  at  its  brim 
is  1 3  i:  inches,  and  total  height  to  the  top  of  its 
fteam  rim  is  9  i  inches* 

The  hollow  cylinder  of  (heet-iron  in  which  this 
boiler  is  fufpended,  and  which  confines  the  heat 
by  defending  its  fides  from  the  cold  air  of  the  lat^- 
znofphere,  is  8  |  inches  high,  and  juA  11  inches 
in  diameter. 

When  this  boiier  is  ufcd  for  preparing  only  one 
difhof  victuals*  or  for  cooking  feveral  things  that 
jnay,  wiihout  inconveniencet  be  all  boiled  toge- 
ther in  the  fame  water,  it  may  be  covered  with, 
the  cover  reprefented  in  the  following  figure* 


This  cover  is  compofed  of  one  piece  of ,  cafl- 
iron,  covered  ^bove  with  a  flat  circular  piece  of 
wood,  which  ferves  for  confining  the  heat.  The 
wood  is  faftened  to  the  iron  by  means  of  a  jlrong 
wood  fcrew,  with  a  fldt  fquare  head,  whicfi  pilTes 
through  a  hole  in  the  centre  of  the  piece  of  caift- 
iron.  '  - 
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The  handle  of  this  cover  muft  projeft  on  one 
iide»  and  muft  be  faftened  to  the  metal  and  not 
to  the  wood.  A  piece  of  it  is  feen,  (at  n.)  in  the 
figure.  It  may  either  be  caft  with  the  cover,  or  it 
may  be  of  wrought  iron,  and  £iftened  to  it  by 
rivets. 

The  figure,  which  is  a  vertical  fedion  of  the 
cover,  (hews  the  form  of  it  diftindly,  and  it  will 
be  perceived  that  the  piece  of  caft-iron  is  of  a 
Ihape  which  renders  it  eafy  to  be  moulded  and 
caft.  The  two  fmall  projeftions  on  the  right  and 
left  of  the  hole  in  the  center  of  the  cover  are  fec- 
tions  of  a  circular  projedion,  about  -ft  of  an  inch 
in  height,  which,  as  will  be  feen  prefently,  is  de^ 
ligned  to  ferve  a  particular  purpofe.  -In  the  cir^ 
cumfercnce  of  this  horizontal  projefting  ring  there 
are  three  equi-diftant  projecting  blunt  points,  each 
about  ^  of  an  inch  high  above  the  level  of  the 
upper  flat  furface  of  the  cover,  or  about  4^  of  an 
inch  higher  thjqi  the  ring  from  tb^  upper  pftrt  of 
which  they  projed^.  Thefe  three  points  ferve  for 
fupporting  a  (hallow  di(h,  in  which  vegetables  or 
any  other  kind  of  viduals  it  put  in  order  to  its 
being  cooked  in  fteam« 

Of  the  mqnum  ({f  H/btg  this  Jimple  apparatus  for  ccok^ 

ing  with  Steam. 

This  may  eafily  b?  done  in  the  following  manner ; 
The  flat  circular  piece  of  wood  belonging  to  the 
cover  of   this  boiler,  being  ren^oved^  and   Xh/^ 
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(caflriron)  cover  being  put  down  upon  the  boiler, 
a  fhallow  dilh,  about  2  inches  lefs  in  diameter  thaa 
the  cover,  at  its  biim^  or  upper  proje<5):ing  rim» 
containing  the  victuals  to  be  cooked  in  fteam,  is 
to  be  fet  down  upon  the  ^over,  juft  in  the  centre 
of  it,  and  an  inverted  eairthen  pot,  or  any  other 
Yeflel  of  a  form  and  fize  proper  for  that  ufe,  being 
put  over  it,  the  fteam  from  the  boiler  paffing  up 
through  the  hole  in  the  centre  of  the  cover^  will 
find  its  way  under  the  (hallow  difli»  and  paffing 
upwards  by  the  fides  of  this  dilh,  will  enter  the  in- 
verted earthenrpot,  and,  expelling  the  air,  will  take 
its  place,  and  the  viftuals  in  the  dilh  will  be  fur- 
rounded  on  every  fide  by  hot  fteam. 
.  Inftead  of  an  earthen-pot,  an  inverted  glafs-bcll 
ixiay  be  uied  for  covering  the  victuals  in  the  (bal*  ^ 
low  difb>  whiph  will  not  only  render  the  experi- 
ment more  finking,  and  piore  amufing,  but  will 
alfo,  in  fome  refpefts,  be  more  convenient ;  for 
as  the  proccfs  that  is  going  on  may  be  feen  dif- 
tinQUy  through  the  glafs^  a  judgment  may,  in 
piany  cafes,  be  formed^  from  the  appearance  of 
the  viftuals,  when  they  are  fufficiently  done, 
without  removing  this  vtSt\^  by  which  the  fteam 
i)s  confined. 

I  would  not,  however,  recommend  glafs  veflels 
for  common  ufe,  as  they  would  be  too  expenfive 
for  poor  families,  and  too  liable  to  be  broken.  For 
thenij  a  pot,  of  the  commoneft  earthen^ware,  or  a 
imall  wooden-tub,  would  be  much  more  proper. 

But 
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But  for  thofe  who. can  afford  the  ezpence^  and  who 
find  atnufement  in  experiments  of  this  kind^  the 
glafs^bell  will  be  preferable  to  an  opaque  veffel. 

The  manner  in  whiph  this  fimple  apparatus  for 
cooking  with  ileam  is  to  be  arranged,  will  be  fo  eafily 
underftood  from  what  has  been  (aid,  that  a  figure 
can  hardly  be  nepefiary  to  form  a  clear  and  fatis- 
faftpry  idea  of  it.  I  (hall  th^efore  now  proceed 
to  a  defcription  of  another  method  of  cooking  with 
fleam  with  thefe  fmall  portable  kitchen  boilers. 

The  following  figure,  which  is  drawn  to  a  fcale 
of  four  inches  to  the  inch,  reprefents  a  vertical 
fedion  of  a  fteam-diftx  of  earthenware,  proper  to  be 
ufed  with  the  boiler  reprefented  by  the  figure  78  : 

^/^.  da 
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The  foUowiflg  figure  reprefents  a  vertical  feftion 
of  an  earthen  bowl,  which,  being  inverted,  may 
be  ufcd  occafionally  as  a  cover  for  the  fteam-difli 
reprefented  above,  or  as  a  cover  for  the  boiler : 

9  ^'i* 
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Whefi  this  difh  is  not  in  ufe  as  a  cover  for  the 
Heam-difli  or  the  boiler,  it  may  be  made  ufe  of 
!for  other  purpofes.  It  may,  for  inftance,  ferve  for 
bringti^  the  foup,  or  any  other  kind  of  food,  upon 
the  table,  or  for  containing  any  thing  that  is  to  be 
|>ut  away.  In  fliort,  it  may  be  employed  for  any 
purpofe  for  which  any  other  earthen  bowl  of  the 
fame  form  and  dimenfion?  would  be  ufefuL 

In  like  manner  the  fteam-difli  may  be  made  ufe 
©f  for  many  other  pufpofes  befides  cooking  with 
iieam. 

This  fteam-difli,  and  the  bowl  which  ferves  as 
a  cover  to  it,  may  both  be  made  of  caft-iron ;  but 
when  this  is  4one,  they  fhould  be  tinned  on  the 
infide,  and  japanned  on  the  outSde,  to  give  them 
a  neat  and  cleanly  appearance,  and  prevent  their* 
rufting^  They  may  likewife  be  made  of  pewter  j 
cm:  by  changing  their  forms  a  little  they  may  be 
made  of  tin*  The  choice  of  the  material  to  be 
employed  in  conftriidiing  them  muft,  in  each  cafe, 
be  determined  by  circumftances.  * 

The 


33*       Of  Kiuhen  Fire-places ^  and  Utenfils. 

llic  inverted  bowl  which  covers  the  fteam-diih 
inay  be  ufed  likewife  for  covering  the  boiler,  when 
the  fteam-dilh  is  not  in  ufe  : — or,  the  covcrof  the 
boiler  which  is  rcprefented  by  the  figure  79,  may 
be  made  ufe  of,  indead  of  the  inverted  bowl,  for 
covering  the  fteam-difti,  and  the  bowl  may  be 
emitted  altogether.  One  principal  reafon  why  I 
propofed  this  bowl  was,  to  (how  how,  by  a  little 
contrivance,  an  article  ufeful  in  houfekeeping 
might,  without  any  inconvenience  or  impropriety, 
be  made  to  ierve  different  purpol'es. 

It  is  the  intereft  of  fo  many  perfons  to  increafi 
as  much  as  pofiible  the  number  of  articles  ufed  in 
IiQufekeeping,  and  to  render  them  as  expenfive  as 
pofTible,  that  I  could  not  help  feeling  a  ftrong  de- 
fire  to  counterad  this  tendency  in  fome  meafure, 
zi  leafi:  in  as  far  as  it  affeds  the  comforts  and  en- 
ioyments  of  the  poor. 

The  natural,  apd  the  fair  objed  of  the  exertions 
of  the  induftrious  part  of  mankind,  being  the  ac- 
quirement  of  wealth,  their  ingenuity  is  employed 
3nd  exhaufted  in  fupplying  the  wants,  and  gratify* 
ing  the  tafte  of  the  rich  and  luxurious. 

It  is  not  their  intereft  to  encourage  the  praftice 
of  economy,  except  It  he  privately^  in  their  own 
families. 

Thou^  I  fometimes  fpeak  with  indignation  of 
fpme  of  thofe  ridiculous  forms,  under  which  un- 
meaning and  oftcntatiouis  diffipation  too  often  in-? 
fults  common  decency,  and  mortally  offends  every 
principle  of  good  tafte  and  elc^ot  refinement,  I  am 
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Very,  very  far,  from  wilhing  to  diminifh  the  ex* 
pences  of  the  rich. 

I  well  know  that  the  free  circulation  of  the  blood 
is  not  mote  effentially  neceffary  to  the  health  of  a 
ftrong  athletic  man,  than  the  free  and  rapia  circu- 
lation of  money  is  neceffary  to  the  profperity  of  a 
great  manufaduring  and  commercial  country,  whofe 
power  at  home  and  abroad  is  neccffarily  main- 
tained at  a  great  expence* 

Thofe  who  would  take  the  trouble  to  meditate 
profoundly  on  the  influence  which  taxes  arid 
luxury  neceffarily  have,  and  ever  muft  have,  in 
promoting  that  circulation,  would,  I  am  confi- 
dent, become  more  recohciled  to  the  prefent  ftate 
of  things,  and  lefs  alarmed  at  the  progreffive  in- 
creafc  of  public  and  private  eatpence. 

It  is  apathy,  and  a  general  corfuptidtt  o/"/^^ which 
is  infeparably  connected  with  avarice  and  a  corrup- 
tion of  morals) — and  not  the  progrefs  of  elegant 
refinement,  that  is  a  fymptom  of  national  decline. 

But  to  return  to  my  fubjed.— The  boiler  above 
recommended  (fee  figure  78)  is  peculiarly  well 
adapted  for  being  ufed  with  the  fmall  portable  iur-^ 
naces  dcfcribedin  the  eleventh  chapter  of  this  effay; 
and  as  thefe  furnaces  will  not  be  expenfivey  I  would 
ftrongly  recommend  them  for  the  ufe  of  poor 
families,  to  be  ufed  with  the  utenfils  I  have  juft 
been  defcribing. 

A  caft-iron  portable  furnace,  with  one  of  thefe 
boilers,  and  one  of  the  cheap  tea-kettles  defcribed 
)n  the  lail  chapter,  which  might  all  be  purchafed 

for 
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for  a  fmall  funiy  would  be  a  moft  valuable  acqui- 
fition  to  a  poor  family.  It  would  not  only  lave 
them  a  great  deal  in  fuel,  and  in  time  employed 
in  watching  and  keeping  up  the  fire  in  cooking 
their  vi£bualSt  but  it  would  alfo  have  a  powerful 
tendency  to  facilitate  and  expedite  the  introduc* 
tion  of  eflential  improvements  in  their  cookery — 
which  is  an  objeft  of  much  greater  importance 
than  is  generally  imagined. 

The  boiler  in  queftion  (reprcfented  in  the  figure 
78)  is  made  double,  or  rather  it  is  fufpended  in 
an  hollow  cylinder  of  (heet-iron.  This  hollow 
cylinder  is  certainly  ufeful,  as  it  ferves  to  confine 
the  heat  about  the  boiler;  but  as  it  renders  the 
implement  more  expenfive,  and  may  wear  out,  or 
be  deftroyed  by  ruft,  after  a  certain  time,  I  fhall 
now  (hew  how  a  boiler,  proper  to  be  ufed  with  one 
of  the  portable  furnaces  before  recommended,  may 
be  (o  confi:ru£ied  as  to  anfwer  without  an  hollow 
cylinder. 

The  following  figure  reprefents  a  vertical  fedtion 
offuch  a  boiler,  ofcaft-iron,  drawn  to  a  fcale  of 
f<^vir  inches  to  the  inch ; 
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The  eflential  difference  between  this  boiler  and 
that  laft  defcribed,  confifts  in  a  rim  of  abouf  f  of 
an  inch  in  depth,  which  defcends  below  its  bot- 
tom, and  forms  a  kind  of  foot,  on  which  it  ftands. 
This  foot  being  made  of  fuch  diameter  as  to  fit  the 
fand-rim  of  the  furnace,  into  which  it  enters  when- 
the  boiler  is  placed  over  the  furnace,  the  flame  and 
fmoke  of  the  fire  are  confined  under  the  bottom  of 
the  boiler,  quite  as  effedtually  as  if  the  boiler  were* 
fufpended  in  a  cylinder. 

It  can  hardly  be  neceffary  that  I  ftiould  obfefve 
here — ^what  would  probably  occur  to  the  reader- 
without  my  mentioning  it — ^that  ftew-pans  and 
fauce^pans  for  regifter-ftoves,  and  for  portable  for* 
jiaces  of  all  kinds,  with  fteam-rims,  might  be  con- 
ilrufted  on  this  fimple  principle. 
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It  is  on  this  principle  that  the  tea*kettles 
C6n(lru<5ted  that  were  recommexKled  in  the  kfi: 
chapter* 

I  (hall  finifti  this  chapter  by  a  few  obfervations 
refpefting  the  means  that  may  be  ufed  for  com-* 
bining  the  method  of  cooking  here  reconunended 
for  poor  families,  with  the  warming  of  their  habi- 
tations in  cold  weather*  This  can  moft  readily  be 
done  by  ufmg  an  inverted,  tall,  hollow,  cylindri-^ 
cal  vcffel,  of  tin,  thin  fheet-iron,  or  fheet-copper, 
as  a  cover  to  the  boiler  (or  to  the  fteam^fh,  when 
that  is  ufe5). 

This  will  change  the  whole  apparatus  into  a 
fteam-ftove,  which,  as  I  have  elfewhere  (hewn,  is 
one  of  the  bed  kinds  of  floves  that  can  be  tifed 
for  warming  a  room. 

Whenever  this  is  done^  care  qiuft  be  taken  to 
flop  up  the  chimney  fire-place  with  a  chimney- 
board,  otherwife  all  the  air  warmed  by  the  ftovc^ 
and  rendered  lighter  than  the  external  air,  will  fim) 
its  way  up  the  chimney,  and  efcape  out  of  the  room^ 
A  fa>all  opening  muft,  however,  be  left  for  the 
tube  which  carries  off  the  fmoke  fsom  the  portable 
^nace  into  the  chimney. 

But  whenever  it  is  intended  that  a  portable  kit« 
chen  furnace  (hould  be  ufed  occaflonally  for  warm- 
log  a  room  by  means  of  ileam,  it  will  be  very  ad^^ 
vifeable  to  conflruA  the  furnace  with  an  opening 
on  one  fide  of  it,  for  the  purpofe  of  introducing  the 
fiiel,  without  removing  the  boiler. 

But  even  (hould  no  ufe  whatever  be  made  of  this 
cooking  apparatus  in  warming  the  room^  the  ufe 
^  of 
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of  it  will  ncverthelefs  be  found  to  be  very  econo- 
mical. The  quantity  of  fuel  confumed  in  prepar- 
ing food  will  be  greatly  dimini(hed  \  and  as  a  fire 
may  at  any  time  be  lighted  in  one  of  thefe  portable 
furnaces^  almofl  in  an  inftant,  there  will  be  no 
longer  any  neceffity,  nor  any  excufe,  for  conflantly 
keeping  up  a  fire  on  the  hearth  in  warm  weather, 
which  is  but  too  often  done  in  this  country,  even 
in  places  where  fuel  is  neither  cheap  nor  plenty. 
And  even  in  winter,  when  a  fire  in  the  grate  is  ne- 
celTary  to  render  the  room  warm  and  comfortable, 
it  will  llill  be  good  economy  to  light  a  fmall  feparate 
fire  in  a  portable  furnace,  or  other  clofed  fire-place^ 
for  the  purpofe  of  cooking ;  for  nothing  is  fo  ill- 
judged  as  mofl  of  thofe  attempts  that  are  fo  fre- 
quently made  by  ignorant  projectors  to  force  the 
'  Jamejire  to  perform  different  fervices  at  the  fame  time. 
The  heat  generated  in  the  combuftion  of  fuel  is 
a  given  quantity ^  and  the  more  direSly  it  is  applied 
to  the  objed  on  which  it  is  employed,  fo  much  the 
better,  for  the  lefs  of  it  will  cfcape,  or  be  lofl  on 
the  way ;  and  what  is  taken  away  on  one  fide  for 
a  particular  purpofe,  can  produce  no  effe<9:  what- 
ever on  the  other — where  it  is  not. 


VOL.  III.  A  A  CH  AP, 
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CHAP.    XIV. 

Mifcellaneous  obfervations  refpe£ling  Culinary  Utenjiti 
of  various  kinds^  i^c. — Of  cheap  Boilers  of  TiHy 
ijnd  of  Caji'iron^  fuitable  to  be  ufed  zmth  Portable 
Furnaces. — Of  earthen  Boilers  and  Stew-pans 
proper  for  the  fame  ufe.-^Of  large  portable 
Kitchen  Furnaces,  with  fire-place  doors. — 
Defer iption  of  a  very  cheap  square  Boiler  of 
ffieet-iron^  fuitablefor  aVv'&hiz  Kitchen. — Of 
PortableBoilers  and  Fire-places  that  would  he 
very  ufefulfor  preparing  food  for  the  poor  in  times  of 
fcarcity.  Of  the  economy  of  house-room  in 
the  arrangement  of  a  Kitchen  for  a  large  family. — 
A Jhort  account  of  the  CoTTAGZ  Gk AT Ey  and  of 
a  fmall  Gridiron  Grate  for  open  chimney 
fire-places. — A  defcription  of  a  Double  DooRy(?r- 
clofed  fire-places. 

Although  my  Eflays  are  profeffedly  experi- 
mental^ and  I  feldom  or  never  prefume  to 
trouble  the  Public  with  mere  fpeculationSj  or  to 
recommend  any  mechanical  contrivance  till  I  have 
been  convinced  of  its  utility  by  aSiual  experiment^ 
yet  my  inquiries  have  been  fo  numerous,  and  fo 
varied,  that  I  am  frequently  apprehenfive  of  em- 
barraffing  my  reader,  and  perhaps  tiring  and  difguft- 
ing  him  by  too  great  a  variety  of  detail.  To  avoid 
that  evil  (which  would  be  fatal  to  all  my  hopes) 
I  (hall,  in  this  chapter,  pafs  as  rapidly  as  poffiblc 
over  a  great  number  of  different  objedis,  many  of 
4  ^  whichi 
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A)^^hich  will,  ri5  doubt,  be  confidered  as  curious 
and  important.  And  to  relieve  the  attention  of 
the  reader,  and  alfo  to  make  it  eafy  for  him  to  pafs 
over  what  he  may  have  no  curiofity  to  examine,  I 
fliall  divide  my  fubjeft  as  much  as  poffible,  .and 
(hall  treat  each  diftindl  branch  of  it  under  a  -fepa- 
rate  head  of  inquiry. 

I  fliall  likewife  make  a  liberal  ufe  of  figures,  - 
for  by  means  of  them  it  is  often  poffible  to  convey 
more  fatisfaftory  information  at  a  fingle  glance, 
than  could  be  obtained  by  reading  many  fentences. 
Whenever  I  fet  down  to  write,  I  feel  my  mipd 
deeply  imprefled  with  a  fenfe  of  the  refpedt  which 
I  owe,  as  an  individual,  to  the  Public,  to  whom 
1  prcfume  to  addrefs  myfelf ;  and  often  confider 
how  blameable  it  would  be  in  me,  efpecially  when 
I  am  endeavouring  to  recommend  economy,  to 
trifle  with  the  time  of  thoufands. 

Too  much  pains  cannot  be  taken  by  thofe  who 
write  books,  to  render  their  ideas  clear,  and  their 
language  concife,  and  eafy  to  be  underflood. 

Hours  fpent  by  an  author  in  faving  minutes^  or 
even  JiconJs,  to  his  readers,,  is  time  well  employed. 
— But  I  mull  liaften  to  get  forward. 

Of  the  co7ijlru£lion  of  cheap  Boilers  and  Stew-pans,  of 
tin  or  caji 'irony  propel'  to  be  ufed  with  fmall  Portable 
Furnaces, 

Thefe  utenfils,  when  they  are  made  of  tin,  may 
be  conftrufted  on  the  fam.e  principles  as  the  tea- 
kettles dcfcribed  in  the  laft  chapter ;  that  is  to  fay, 

A  A  2  their 
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their  bottoms  being  raifed  up  about  half  an  inch 
above  the  level  of  the  lower  part  of  their  conicai 
or  cylindrical  fides  i  and  being  moveover  made  of 
a  proper  diameter  to  fit  the  fand-rim  of  the  furnace, 
they  may  be  ufed  without  being  made  double — 
when  they  are  of  caft-iron,  they  rtlay  be  made  of 
the  fame  form  below  as  the  boiler  reprefented  by 
the  figure  82,  and  particularly  defcribed  in  the 
lad  chapter. 

* 

Of  earthen  Boilers  and  Stew-pans  proper  to  be  ufed 

with  Portable  Furnaces. 

Although  the  earthen  ftew-pan  reprefented  by 
the  figure  74  (fee  chapter  XII.)  is  of  a  good  form, 
yet  thofe  reprefented  by  the  two  following  figures 
have  likewife  their  peculiar  merit.  They  are  of 
forms  which  render  them  well  adapted  for  being 
fufpended  in  hollow  cylinders  of  fheet-iron,  and 
for  their  being  defended  by  thofe  cylinders  from 
being  broken  by  accidental  falls  and  blows.  From 
a  bare  view  of  them  the  reader  will  be  able  to  ap- 
preciate their  relative  merit ;  and  alfo  to  difcoyer 
the  particular  objefts  had  in  view  in  the  contriv- 
ance of  them.  The  fecond  (figure  84.)  has'  a 
fteam-rim,  and  confequently  may  be  ufed  for  cook- 
ing with  fleam  by  means  of  a  fteam-difti. 


Fig. 
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It  would,  no  doubt,  be  very  poffible  to  con- 
ftruft  earthen  boiler§  ^nd  ftewrpans  of  fuch  forms 
as  to  render  them  capable  of  being  ufed  with  por- 
table furnaces  without  being  fufpendcd  in  hollow 
cylinders.  An  earthen  ftew*pan  or  fauce-pan,  of 
the  form  reprefented  by  the  following  figure^  would 
probably  anfwer  for  that  purppfe  : 

A  A  3  Fig. 
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Of  large  Fort  able  Kitchen  Furnaces ,  with  Fire-place 

Doors. 

The  following  figure  reprefents  a  vertical  fediion 
(drawn  to  a  fcale  of  6  inches  to  the  inch)  of  a  por- 
table furnace  of  this  kind,  -conftrufted  of  fliect- 


iron  : 
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Eufnaces  of  this  kind  might,  I  am  confident, 
be  made  very  ufeful  in  n>wy  cafes.  Wood,  coals, 
charcoal,  or  turf,  might,  indifferently,  be  ufed 
with  themi ;  and  no  contrivance  is  better  calculated 
for  promoting  both  the  economy  pf  fuel,  and  that 
of  hdufe-room. 

Portable  furnaces,  on  this  principle,  might 
^afily  be  made  of  caftriron,  which  would  be.  both 
dhcap^nd  durable;  or,  they  might  be  conftru^ted 
partly  of  caft-iron,  and  partly  offheet-iron,  in  the 
manner  recommended  in  the  eleventh  chapter,  in 
refpcft  to  portable  furnaces  without  fire-place 
doors. 

The  door  belonging  to  this  fire-plaee  is  aot  i^* 
prefcnted  in  the  foregoing  figure.  It  may  be  an 
hollow  cjdindrical  ftopper  made  of  fheet-iron. 

■:  \ 

A 

\ 

Dejcripim  of  a  very  cheap  fquare  Boiler^  of JJieet-^troHf 
-  .    ..     ;.    fiiitablefora  public  Kitchen* 

. :  As  Ibme  of  the  moft  wholefome  and  nourilhing, 
as  well  as  moft  palatable  kinds  of  food  that  can  be 
prepared,  are  rich  and  favoury  foups  and  broths ; 
ji.nd  as  many  of  thefecan  be  afforded  at  a  very  low 
price,  efpecially  when  they  are  made  in  large  quan* 
titie$,  there  is  no  doubt  but  the  ufe  of  then^  will 
become  more 'general,  and  that  they  will  in  time 
conftitutc  an  effential,  if  not  the  principal  part  of 
the  victuals  furnilhed  to  the  poor,  in  every  country, 
from  public  kitchens ;  and  alfo  to  thofe  who  are 
Jgdged  in  hofpitals,  or  confined  in  prifons^    And, 
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as  the  rich  flavour,  and  nutritious  quality—or 
in  other  words,  the  goadnefs  of  any  foup,  depends 
very  much  on  the  manner  of  cooking  it ; — that  is  to 
fay,  on  its  being  boiled,  or  nthev  fmmered  for  a 
long  time,  over  a  very  flow  fire,  the  form  of  the 
boiler,  and  the  form  of  the  fire-place,  are  both 
objeds  of  great  importance. 

The  fimplicity  and  cheapnefs  of  the  machinery, 
and  the  facility  of  procuring  it  in  all  places,  and 
'  getting  it  fitted  up,  are  alfo  objects  to  which  much 
attention  ought  to  be  paid*  Refined  improve- 
ments, which  require  great  accuracy  in  the  execu- 
tion, aQd  much  care  in  the  management  of  them, 
muft  not  be  attempted. 

The  boiler  I  would  propofe  for  the  ufe  of  public 
kitchens,  is  fimilar  in  all  refpeds  to  that  which  has 
been  adopted  at  Hamburgh,  after  a  model  fent 
from  Munich  y  for  although  there  is  nothing  about 
this  boiler  that  indicates  the  difplay  of  much  in* 
genuity  in  its  contrivance,  yet  it  has  been  found 
to  anfwer  very  well  as  often  as  it  has  been  tried  ; 
and  its  great  fimplicity  renders  it  peculiarly  well 
adapted  for  the  ufe  for  which  it  is  recommended. 

A  perfedt  idea  of  this  boiler  may  be  formed  frppii 
the  following  figure,  where  it  is  reprefented  without 
the  wooden  curb  to  which  it  is  fixed  when  it  is  fet 
in  brick-work : 


Ffg. 
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This  boiler  is  24  inches  wide,  36  inches  long, 
and  1 5  inches  deep,  confequently,  when  it  is  filled 
tp  within  3  inches  of  its  brim,  or  when  the  liquor 
in  it  Hands  at  the  depth  of  1 2  inches,  it  contains 
10364  cubic  inches,  which  hiake  abote  364- beer 
gallons. 

It  Qiould  be  conftrudled  'of  (heet-iron  tinned  on 
the  infide ;  and  when  it  is  not  in  ufe,  care  Ihould: 
be  taken  to  wipe  it  out  very  dry,  with  a  dry  cloth, 
to  prevent  its  being  injured  by  ruft ;  and  as  often 
as  it  is  put  away  for  any  confiderable  time,  it  fhould 
be  fmcared  over  with  fr^fh  butter,  or  any  other 
kind  of  animal  fat,  unmixed  with  fait. 

The  (heet-iron  will  be  fufBciently  thick  and 
ftrong  if  the  boiler  when  finifhed  weigh  40  pounds ; 
and  as  the  beft  (heet-iron  cofts  no  more  than 
about  3 1  d.  per  lb.  the  manufafturer  ought  not 
to  charge  more  than  6  d.  per  lb.  for  the  boiler  when 
finiftxed,  which,  if  it  weigh  40  lb,  will  amount 
to  20  J. 

To  ftrengthen  the  boiler  at  the  brim,  it  muft  be 
faftcned  to  a  curb  of  wood,  which  may  be  a  frame 

of 
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of  board  i  -i  or  i  4-  inch  thick,  5  inches  wide,  and 
juft  lai^e  enough  to  allow  the  boiler  to  pafs  into  it, 
and  be  lufpcndcd  by  its  projeding  brim.  This 
brim,  which  may  be  made  about  an  inch  wide, 
mufl  be  faAened  down  upon  the  wooden  curb  with 
tinned  nails,  or  with  fmall  wood  fcrews. 

Tliis  curb  will  be  3  feet  10  inches  long,  and  2 
feet  10  inches  wide;  and  as  the  ftuff  ufed  is  5 
inches  wide,  it  will  meafurc  very  nearly  2  J  feet, 
fuperBcial  meafure,  which,  at  6  d.  the  foot  (which 
would  be  a  fair  price  in  London  tbi.the  work  when 
done)  would  amount  to  i  s.  ^^d. 

The  boiler  muft  b?  furnifhed  with  a  cover,  which 
maybe  made  of  wood,  and  fliould  confift  of  three 
diftinft  pieces,  framed  and  pannelled,  and  united 
by  two  pair  of  hinges,  as  they  are  reprefented  iu 
the  following  Bgure. 

This  cover  will  meafure  about  7  fuperficial  feet, 
and,  at  7  d.  the  foot,  will  coil  4 j.  i  d.  The  hinge^ 
may  coft  about  4</,  the  pair,  confequently  the  go. 
ver  will  coft,  all  together,  about  4J."  9^/. 
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This  figure  reprefqnts  thq  boikc  fixed  in  itst 
wooden  curb,  and  v«ith  its.coveif  initsi  plaoe.      : 

The. firft diviflofl  df-the  tow^  (which  is  i  z  inelj€» 
wide)  jsrlaid  back.on  the  fecoi)4  (which  is  14  inched 
wide)  whenever  it  is  neceflary  to  ope  a  the  boilei! 
to  piit  any  thirfg  into  it,  or  to  tdke  my  thing  Out 
of.it,  or  naerel)^  to  ftir  about  its  cpntents,  Wl^a 
fcbc  boiler  ^  fofbe  wafhed  oyt  and  cleaned,  th^ 
Qpening  into Jtis  iOiade  lai'gcr,,  by  throwing  bacfe 
th^  flrft  and  foeond  divifions  df  its  cover,  folded 
one  upon  .tb^  otber,  and  leaning  them  againft  .<be 
fteaiii  tube,  wl^ich  ftands  upon  tbe  third  divifioa 
of  the  cover,  which  divifion  is  firmly  fixed  do«m 
ii^n  the  curb  /of  the  boiler  "by  megEhs  of  wood 
fcrews.  ::  v>    . 

,  The  fteanxltube  (which  fhoaaid  be  of  fufficient 
length  to  carry,  tdie  fteam  from  the.  boiler  out  of 
the  roohiintdx  the  open  air,  or  ihtb  a  neigllbcniring 
chimney)  may  be,made  of  four  flips  of  i  inch  thick 
deal  boards,. fefteped  together  (by  being  ^OQved 
hito  each  other,  and  nailed  toother)  in  fwh.a; 
manner  as  to  form  an  hollow  fquare  trunk,  mea-* 
fiiring  about  1  i  inches  wide  in  the  clear.^  . 
•  In  fettixig  this  boiler  in  brick- wock,  the  flame*and 
fnioke  from  the  fire  fliould  be  made  to  ad:  on  its- 
bottom  only,  but  its  fides  and  ends  ihould  be  bricked 
up,  in  order  more  efFeftually  to  confine  the  heat. 
The  mafs  of  brick-work  (hould  be  juft  3''fefet  8 
inches  long,  and  ^  feet  8  inches  wide,  in  order  that 
the  curb  of  the  boiler  may  cover  it  above^  and 
projeft-  beyond-  it,  horizontally,  pn  every  fide, 
about  half  an  inch.     The  bars  of  the  fire-place  on 

which 
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which  the  fuel  bums,  Ihould  be  fituated  12  or  14 
inches  below  the  bottom  of  the  boiler,  in  order 
that  the  boiler  may  not  be  injured  when  the  fire 
happens,  by  accident,  or  by  mifmanagement^  to 
be  made  too  intenfe. 

It  is  not  neceffary  that  I  ftiould  mention  here 
any  of  the  precautions  which  are  to  be  obferved 
in  fetting boilers  of  this  kind  in  brick-work;  for 
that  fubjeft  has  already  been  fo  amply  treated  in 
various  parts  of  thefe  Eflays,  that,  to  add  any- 
thing to  what  has  already  been  faid  upon  it,  could 
be  little  better  than  an  unneceffary  and  tirefome 
fepetition. 

This  boiler  would  be  fufficiently  large  for  coolo*- 
ing  for  about  300  perfons.  If  it  were  neceflary  to 
teed  a  much  greater  number  from  the  fame  kitchen, 
I  would  rather  recommend  the  fitting  up  of  two 
or  more  boilers  of  this  fize,  than  conftrudiog  one 
laige  boiler  to  fupply  the  place  of  a  greater  num- 
ber of  others  of  a  moderate  fize ;  for  I  have  found 
by  much  experience,  that  very  large  boilers  are  far 
from  being  either  economical  or  convenient. 

Large  boilers  of  flieet-iron,  and  efpecially  fuch 
as  are  not  kept  in  conftant  ufe,  are  always  very  ex- 
fenfivej  on  account  of  their  being  fo  liable  to  be 
deftroyed  by  ruft. 

Of  Portable  Boilers  and  Fire-places y  that  would  be  very 
ufeful  for  preparing  Food  for  the  Poor  in  times  of 
Scarcity. 

There  is  always  much  trouble  and  inconvenience, 
^  and 
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and  frequently  much  danger  in  coUedliag  together 
great  numbers  of  idle  people ;  and  thefe  affcmblies 
are  never  fo  likely  to  produce  mifchievous  effects 
as  in  times  of  public  calamity,  when  it  is  peculi- 
arly difficult  to  preferve  order  and  fubordination 
among  the  lower  and  moft  needy  claffes  of  fociety. 

I.have  often  trembled  at  feeing  the  immenfe 
crowds  of  poor  people,  without  occupation,  who 
were  fometimes  collected  together  at  the  doors  of 
the  great  public  kitchens  in  London  during  the 
fcarcity  of  the  year  1 800. 

Two  or  three  hundred  people  may,  without  any 
confiderable  inconvenience,  be  fupplied  with  food 
from  the  fame  kitchen ;  but  when  public  kitchens 
are  not  connected  with  afylums,  or  houfes  or 
fchools  of  induftry,  where  the  poor  affemble  to 
work  during  the  day  5  and  when  there  is  no  other 
objed:  in  view,  but  merely  to  enable  the  poor  to 
purchafe  good  and  wholefome  food  at  the  loweft 
prices  poffible,  without  any  interference  at  all  with 
their  domeftic  employments  or  concerns,  it  ap- 
pears  to  me  ihat  it  would  always  be  beft  to  feledt 
from  amongfl:  the  poor  a  certain  number  of  honeft 
and  intelligent  perfons,  and  encourage  them  to 
prepare  and  fell  to  their  poor  neighbours,  under 
proper  regulation  and  infpedlion — fuch  kinds  of 
food,  and  at  fuch  prices,  as  fhould  be  prefcribed 
by  thofe  who  have  the  charge  of  providing  for  the 
relief  of  the  poor. 

A  plan  of  this  fort  might  be  executed  at  -s^ny 
time  on  the  preflure  of  tlK?  moment,  without  the 

fmalki^ 


55^         Of  Kitchen  Fire-places ,  and  Uterjih. 

fmalleft  delay,  and  almoft  without  either  trou- 
ble or  expence,  if  each  parifh,  or  community,  were 
to  provide  and  keep  ready  in  ftore,  a  certain  num- 
ber of  portable  kitchen  furnaces,  with  boilers  be- 
longing to  them,  to  be  lent  out  occafionally  to 
thofe  who  fhould  be  willing  to  undertake  to  cook 
and  fell  viftuals  to  the  poor  on  the  terms  that 
(hould  be  propofed. 

If  thefe  boilers  were  made  to  hold  from  8  to  lo 
gallons,  they  would  ferve  for  preparing  food  for 
60  or  70  perfons  ;  and  as  they  would  require  very 
little  fuel,  and  fo  little  attendance,  that  a  woman 
who  fhould  undertake  the  management  of  one  of 
them,  might  perform  that  fervice  with  great  cafe, 
by  devoting  to  it  each  day  the  laboui*  of  half  an 
hour,  and  giving  to  it  occafionally  a  few  moments 
of  attention,  which  would  hardly  interrupt  her  in 
her  common  domeftic  employments ;  this  method 
of  preparing  food  would  be  very  economical-^perr 
haps  more  fo  than  any  other; — and,  with  proper 
infpe<9:ion,  it  would  be  little  liable  to  abufe. 

How  very  ufeful  would  thefe  portable  boilers  and 
furnaces  be  for  providing  a  warm  and  cheap  dinner 
for  children  who  frequent  fchools  of  induftry? 

No  furnace  could,  in  my  opinion,  be  better  con- 
trived for  this  ufe  than  that  reprefented  in  the 
figure  86,  and  the  boiler  might  be  made  either  of 
(heet-iron  tinned,  or  of  copper  tinned,  or  of  caft- 
iron.  It  cannot  be  neceflary  that  I  fhould  give  any 
particular  directions'refpefting  its  farm; — and  its 
ilimeiifions  may  eafily  be  computed  from  its  capa- 
city, when  that  is  determined  on. 

A  portable 
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A  portable  cooking  apparatus  of  tKis  kind, 
which  is  defigned  as  a  model  for  imitation,  may  be 
feen  in  the  repofitory  of  the  Royal  Inftitution. 

Of  the  econotny  of  Houfe-roam  in  the  arrangement  of  a 

Kitchen  Jor  a  large  Family. 

There  is  nothing  which  marks  the  progrefs  of  ci- 
vil fociety  more  ftrongly  than  the  ufe  that  is  made 
of  houfe-room  j  and  nothing  would  tend  more  to 
prevent  the  too  rapid  progrefs  of  deflrudlive  luxury 
among  the  induftrious  clafles,  than  a  tafte  for 
neatnefs  and  true  elegance  in  all  the  inferior  details 
of  domeftic  arrangement.  The  pleafing  occupa- 
tion which  thofe  objefts  of  rational  purfuit  afford 
to  the  mind,  fills  up  leifure  time  in  a  manner  that 
is  both  ufeful  and  fatisfadory,  and  prevents  ennui^ 
and  all  its  fatal  confequcnces. 

The  Poor  cook  their  victuals  in  the  rooms  in 
which  they  dwell ;  but  thofe  who  can  afford  the 
expence-— and  many  indeed  who  cannot — fet  apart 
a  room  for  the  purpofe  of  cooking,  and  call  it  a 
kitchen.  I  am  far  from  defiring  to  alter  this  order 
of  things,  for  I  think  it  perfectly  proper.  What 
I  wifti  is,  that  each  clafs  of  fociety  may  be  made 
as  comfortable  as  poffible,  and  that  all  their  do- 
meftic arrangements  may  be  neat  and  elegant y  and 
at  the  fame  time  economical. 

I  always  fancy  that  teaching  induftrious  people 
economy,  and  giving  them  a  tafte  for  the  improve- 
ment of  all  thofe  ufeful  contrivances,  and  rational 
enjoyments,  that  are  within  their  reach,  is  fome- 

thing 
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thing  like  (hewing  them  how — without  either  toil 
or  trouble — and  with  a  good  confciencc — they  may 
obtain  all  thofe  advantages  which  riches  command, 
together  with  many  other  very  fweet  enjoyments 
which  money  cannot  buy.  And  whofe  heart  is  fo 
cold  as  not  to  glow  with  ardent  zeal  at  a  profpeft 
fo  well  calculated  to  awaken  all  the  moft  generous 
feelings  of  humanity? 

But  to  return  from  this  digrcffion : — There  are 
various  methods  that  may  be  ufed  for  economizing 
houfe-room,  in  making  the  neceffary  arrangements 
for  cooking.  If  the  family  be  fmall,  the  ufe  of 
portable  furnaces  and  boilers  will  be  found  to  be 
very  advantageous. 

For  a  large  family  I  would  recommend  what  I 
fliall  call  a  concealed  kitchen :  There  arc  two  very 
complete  kitchens  of  this  kind,  which  have  been 
fitted  up,  under  my  direction,  at  the  Royal  Inftitu- 
tion  ; — the  one,  which  is  fmall, — is  in  the  houfe- 
keeper's  room  ;  the  other  is  in  the  great  kitchen. 
Thefe  were  both  made  as  models  for  imitation, 
and  may  be  examined  by  any  perfon  who  wiChes 
to  fee  them. 

There  are  alfo  two  kitchens  of  this  kind  in  my 
houfe  at  Brompton,  in  two  adjoining  roomsi  which 
have  been  fitted  up  principally  with  a  view  to 
fliewing  that  all  the  different  proceffcs  of  cookery 
may  be  carried  on  in  a  room,  which,  on  entering 
it,  nobody  would  fufped  to  be  a  kitchen.  The 
following  figure  is  the  ground  plan  of  one  of 
them : 
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a  is  the  opening  of  the  fire-place,  which  is 
brought  forward  into  the  room  about  14I  inches. 
This  was  done  in  order  to  give  more  room  for  the 
family  boiler,  which  is  fituated  at  b,  and  the  roaftcr, 
which  is  placed  on  the  other  fide  of  the  open 
chimney  fire-place  at  c. 

,  The. two  broad  fpaces  on  the  two  fides  of  the 
roafter,  by  which  the  fmoke  from  the  fire  below  it 
rifes  up  round  it  ;  and  another  at  the  farther  end 
of  it,  by  which  the  fmoke  defcends,  arediftin- 
guiflied  by  dark  (hades,  as  are  alfo  the  two  fquare 
canals  by  which  the  fmoke  from  the  roafter,  and 
that  from  the  boiler,  rifes  up  into  the  chimney. 

The  top  of  the  grate  is  feen  which  belongs  to 
the  open  chimney  fire-place  ;  it  is  reprefented  by 
horizontal  lines.  It  is  what  I  have  called  a  cottage 
grate,  and  what  is  fold  in  the  Ihops  under  that 
name.  The  retail  price  of  this  grate,  with  its 
fender  and  trivet,  is  tenJkilUngz  and  fix -pence.  The 
Carron  Company  entered  into  an  engagement  with 
.    VOL.  Ill*  B  B  me 
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mc  to  fiirnifli  them  by  wholcfalc  to  the  trade,  de- 
livered in  London,  zt /even  Jhillings  and  fix  fence.  A 
front  view  of  this  grate  may  be  feen  in  the  next 
figure.  As  this  figure  (89)  is  defigned  merely  fof 
(hewing  ivhere  the  different  parts  of  the  apparatus 
are  to  be  placed,  and  not  how  they  are  to  be  fitted 
up,  noneof  the  details  of  the  fetting  of  the  roafter 
or  boiler  were  in  this  place  attempted  to  be  ex- 
preffed  with  accuracy.  Information  refpedting 
thofe  particulars  muft  be  coUcfted  from  other  parts 
of  the  work. 

The  grate  reprefented  in  this  figtire  is  calculated 
for  boiling  a  pot,  or  a  tea-kettle,  and  for  heating 
flat-irons  for  ironing.  Its  bottom  is  fo  contrived 
as  to  be  eafily  taken  away,  and  replaced^  By  re^ 
moving  it  at  night,  or  whenever  a  fire  is  no  longer 
wanted,  the  coals  In  the  grate  fall  down  on  the 
hearth,  and  the  fire  immediately  goes  out.  This 
contrivance  not  only  faves  much  fuel,  which  other- 
wife  would  be  confumed  to  wafte,  but  it  is  alfo  very 
convenient  on  another  account  :  As  all  the  coals 
and  aflies  fall  out  of  the  grate  when  its  bottom  b 
removed,  on  replacing  it  again  the  grate  is  empty, 
and  ready  for  a  new  iire  to  be  kindled  in  it. 

The  top  of  this  grate,  which  is  a  flat  plate  of 
caft-iron,  has  one  large  hole  in  it  for  allowing  the 
fmoke  to  pafs  upwards,  and  another,  behind  it, 
which  is  much  fmaller,  through  which  it  is  forced 
to  defcend  into  what  has  been  called  a  diving  fiue^ 
whenever  the  boiler bclongingto  this  fire-place  is 
ufed  ;  which  boiler  is  fufpended  in  an  hollow  cy* 
5  linder 
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Jindcrof  fhcet-iron,  about  iif  inches  in  diameter, 
fefembling  in  all  refpcds  the  boilers  ufed  with  the 
regiftcr-ftoves  defcribed  in  the  tenth  chapter  of 
this  eflay. 

I  intend, as  foon  as  it  (hall  be  in  my  power,  to  pub- 
lifh  a  particular  detailed  account  of  this  grnte,  and 
alfo  of  fevcral  others,  for  open  chimney  fire-fdaces, 
which,  at  my  recommendation,  have  lately  been 
Introduced  in  this  country ;  in  tl^e  mean  time  I 
avail  myfelf  of  this  opportunity  of  pointing  out 
one  fault  which  has  been  committed  by  almoft  all 
thofe  who  have  undertaken  to  fet  cottage-grates  in 
brick-work  s  they  have  made  what  has  been  called 
the  diving  flue  much  too  deep.  It  is  more  than 
probable  that  the  name  given  to  this  flue  has  con- 
tributed not  a  little  to  lead  them  into  this  error* 
When  properly  conftrufted  it  hardly  deferves  the 
name  of  aflue^  for  it  ought  not  to  be  above  twQ 
inches  deep^  meafured  from  the  under  fur£u:e  of  th^ 
fiat  plate  of  caft-iron,  which  forms  the  top  of  thf 
grate.  There  arc  two  important  advantages  that 
refult  from  making  this  opening  in  the  brick-work 
for  the  paffage  of  the  fmoke  veryJkalkWy — the  one 
is,  that  in  this  cafe  it  may  eafily  be  cleaned  out> 
when  coals  happen  to  fall  into  it,  by  accident, 
when  it  is  left  uncovered ; — and  the  other  is,  that 
the  back  wall  of  the  fire-place,  againft  which  the 
fuel  burns>  may,  in  that  cafe,  be  made  thick  and 
ftrong,  and  not  fo  liable  to  be  deftroyed  by  the 
end  of  the  poker  in  ftirring  the  fire,  as  it  is  when 
there  is  an  boUow  fiue  juft  behind  iu 

B  B  2  Both 
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Both'thefe  are  important  objefts,  and  for  want 
x>f  due  attention  being  paid  to  them,  cottage 
grates  have,  to  my  knowledge,  often  been  disgraced 
and  rejedted.  When  they  are  properly  fet  and 
jproperly  managed,  they  are  very  ufeful  fire-places 
where  coal  or  turf  is  burnt;  and  it  never  was  .de- 
tiigned  that  they  ihould  be  ufed  with  wood. 

When  kitchens  are  fitted  up  on  the  plan  here 
recommended,  in  places  where  wood  is  ufed  as  fiiel, 
the  open  chimney  fire-place,  which  is  fituated  be- 
tween the  roafter  and  the  boiler,  may  be  con- 
ilrufted  of  the  form  reprefented  in  the  foregoing 
figure^  but  without  any  fixed  grate ;  and  the  wood 
jnay  be  burnt  on  .andirons,  or  on  a  fmall  move^ 
-able  gridiron-grate  placed  on  the  hearths 

Thefe  gridiron-grates  are  very  fimple  in  their  con* 
ilrudion, .  cheap,  and  durable  ^  and  they  make  an 
excellent  fire,  either  with  coals  or  turf,  or  with. 
wood,: if  it  be  fawed  or  cut  into  Ihort  billets.  Five 
of  thefe  grates  may.  be  feen  at  the  houfe  of  the 
Royal  Inftitution  i  one  in  the  great  le^Slure-room, 
one  in  the  apparatus«-room>  one  in  the  manager's* 
room,  one  in  the  clerks  room,  and  one  in  the 
dining-room.    They  have  hitherto  been  made  of 
two  fizes  only,  namely »  of  i6  inches  and  of  i8 
inches  in  width,  in  front.    The  width  of  the  back 
part  of  the  grate  is  always  made  jufi:  equal  to  half 
its  width  in  front,  and  the  two  floping  fides,  or  ends 
of  the  grate,  are  each  jufl  equal  in  width  to  the 
back.    The  form  and  dimenfions  of  the  grate  de- 
termines the  form  and  dimenfions  b£  the  open 
I  chimney 
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chimney  fire*place  in  which  it  is  ufed,  for  the  back 
of  the  fire-place  mufl:  always  be  made  jufl  equal  in 
width  to  the  back  of  the  grate,  and  the  Hoping  of 
the  coviagiB  muft  be  the  fame  as  the  Hoping. of  the 
ends  of  the  grate.  • 

From  what  has  been  laid  of  the  proportions  of 
the  front,  back,  and  fides  of  thefe  grates,  it  is  evi- 
dent that  the  covings  and  backs  of  their  .fire -places 
muft  make  an  angle  with  each  other  juft  equal  to 
izo  degrees.    This  angle  I  have  been  induced  to 
prefer  to  one  of  135  degrees,  which  I  formerly  fe-? 
commended  for  open   chimney  fire-places :    the 
reafons  for  this  preference  will  be  fully  explained  in 
another  place*    To  give  them  here  would  take- 
up  too  much  time,  and  would  moreover  be  foreign 
to  my  prefeiit  fubjeft. 
:  For  the  information  of  the.  public,  and  to  pre- 
vent, in  as  far  as  it  is  in  my  power,  exorbitant  de- 
mands being  made  for; thefe  ufeful articles,  I  would 
juft  obferve,  that  the  fn^alleft,  or  1 6  inch  gridiron- 
gratCy  together  with  all  the  apparatus  belonging 
to  it,  ought  to  toft,  by  retail,  no  move  thzxi  feven 
fiiilings.*    This  apparatus  confifts  of  a  caft^ron  fen-' 
der ;  a  trivet  for  fupporting  a  boiler  or  a  tea-kettle 
oyer  the  fire ;  ^nd  a  fmall  plate  of  caftriron  (to  be. 
fattened  into  the  back  of  the  chimney)  by  means  of 
which,  and  a  fmall  bolt  or  hail,  the  grate  is  fattened 
in  its  place  on  the  hearth. 

The  fecondfized,  or  18  inch  ^r/^/ro»-^r^/^,  with 
all  its  apparatus  (confitting  of  the  three  articles 
mentioned  above)  ought  to  be  fold,  by  retail,  for 
fiven/iii/ings  andjix  pence. 

B  B  3  The 
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The  wholejale  price  of  thcfe  articles,  at  the  Cai^ 
ron  Company's  warehoufe  in  I^ndon  (Thames* 
ftreet,  near  Blackfriar*s-bridge)  to  the  trade ;  and 
to  gentlemen  who  buy  them  by  the  dozen  to  dif* 
tribute  them  to  the  poor,  is 
For  the  gridiron^grate,  N^  i.  with?   .^^,^.  ^ 
•    the  articles  belonging  to  it         3 
For  that  N*  2,  with  the  articles  7 /^«r^////>ifi 

belonging  to  it       •    <►    .     •     3  and Jix  pence, 

Thefe  are  the  wholefale  and  retail  prices  which 
I  fixed  with  the  agent  of  the  Carron  Company,  at 
their  works  in  Scotland,  in  the  autumn  of  the  year 
1800,  when  I  made  a  journey  there  for  the  pur* 
pofe  of  eftabliihing  thefe  regulations;  and  ivheni 
made  a  prefent  to  the  Company  of  all  my  patterns 
which  I  had  got  made  in  London,  and  which  had 
been  rendered  as  perfeA  as  poilible  by  previous  ex- 
periments— namely,  by  getting  callings  taken  from 
them  by  the  beft  London  founders,  and  altering 
them  occafionally,  till  they  were  acknowledged  to 
be  quite  complete. 

If  it  had  been  poflible  for  me  to  have  done  more 
to  prevent  impofitions,  I  (hould  have  done  it  with 
pleafure;  and  I  (hould  have  felt  at  the  fametim^ 
that  I  had  done  no  more  than  what  it  was  my  duty 
to  do. 

But  to  return  from  this  long  digrefllion :— I  (ball 
now  haften  to  finilh  my  account  of  the  means 
which  have  been  ufed  in  one  of  the  rooms  in  my 
houfe  (tlxat  deftined  for  the  large  kitchen)  for  con* 

irealing  the  roafter  and  the  family  boi|er# 

TJ(0 
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The  following  figure  is  an  elevation  of  that  part 
of  the  fide  of  the  rootu  whpre  thefe  implements  are 
concealed ; 


The  open  chimney  fire-place,  and  the  front  of 
the  grate,  are  diftindly  fhewn  in  the  middle  of 
this  figure,  in  the  lower  part  of  it.  The  pannelled 
door,  immediately  above  the  mantle  of  the  chim* 
jiey  fire-place,  which  reaches  nearly  to  the  Ceiling 
of  the  room,  ferves  to  (hut  up  a  frii^U  clofet,  with 
narrow  flielves,  which  has  no  conneftion  with  culi- 
pary  ^ffairsj  but  is  ufed  for  putting  away  candle- 
B  B  4  flicks. 
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iticksy  and  any  other  fmall  articles  ufed  in  houfe- 
keeping,  which  are  occafionally  laid  by  when  not 
in  aftual  ufe.  The  two  other  pannelled  doors  by 
the  fide  of  it  ferve,  the  one  (that  on  the  right  hand) 
for  concealing  the  roafter — and  the  other  for  co|i» 
cealing  the  family  boiler. 

The  two  (Ihorter)  pannelled  doors,  on  the  right 
and  left  of  the  open  chimney  fire-place,  and  on 
the  fame  level  with  it,  ferve  for  concealing  the 
fire-place  doors,  and  a(h-pit  doors  of  the  clofed 
fire-places  of  the  roafter,  and  of  the  boiler. 

The  fteam  from  the  boiler  (after  paffing  through 
the  fteam-difties,  when  they  are  ufed)  is  carried 
off  by  a  tin  tube  into  a  fmall  canal,  which  conveys 
it  into  the  chimney  in  fuch  a  manner  that  no  part 
of  it  comes  into  the  room.  The  fteam  from  the 
roafter  is  carried  off  in  like  manner  by  its  fteam^ 
tube. 

If  a  void  {pace,  about  2  or  3  inches  in  depths 
be  left  between  the  outfide  of  the  door  of  the  toz&^ 
er,  and  the  infide  of  the  pannelled  door,  whjch 
(huts  it  up  and  conceals  it,  and  if  this  pannelled 
door,  be  lined  on  the  infide  with  thin  (heet-iron, 
theprocefs  of  roafting  may  be  carried  on,  with  per- 
fedt  fafety,  with  this  door  (hut.  And  if  fimilar 
precautions  be  ufed  to  defend  the  other  pannelled 
doors  from  tne  heat,  they  n^ay  alfo  be  kept  (hut, 
while  the  procefles  of  boiling  and  roafting  are  ac- 
tually going  on. 

By  thefe  means  it  would  be  pqffible  to  prepare  a 
dinner  for  a  large  company  in  a  room  where  there 

(hould 
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^ould  be  no  appearance  of  any  cooking  going  on< 
But  I  lay  no  ftrefs  on  this  particular  advantage  rer 
fulting  from  this  arrangement  of  the  culinary  apr 
paratus.  The  real  advantage  gained  by  it  is  this, 
that  the  kitchen  is  left  an  habitable y  and  even  an 
elegant  room,  when  the  bufinefs  of  cooking  is  ovei;; 

The  kitchen  in  Heriot*s  Hofpital  at  Edinburgh, 
which  was  fitted  up  in  the  autumn  of  the  year 
1 800,  is  arranged,  in  this  manner ;  with  this  difv 
ference  however,  that  all  the  pannelled  doors  are 
omitted.  The  boiler  is  (hut  up  by  a  door  of  fheet«* 
iron,  japanned ;  and  the  door  o£  the  roafler,  and 
the  two  fire-place  doors,  and  two  aih^pit  regiftet 
doors,  are  expofed  to  view. 

As  the  brick-work  is  white  wafhed,  and  kept 
clean,  and  as  the  doors  are  all  either  japanned 
black  or  kept  very  clean,  the  whole  has  a  neat 
appearance. 

The  roafler  and  principal  boiler  in  the  great  kit- 
chen of  the  houfe  of  the  Royal  Inftitution,  arc 
put  up  nearly  in  th^  fame  manner  as  thofe  lii 
Heriot's  Hofpital,  excepting,  that  in  the  former 
there  is  a  hot-clofet,  which  is  fituated  immediately 
above  the  roafler,  whereas  there  is  none  belonging 
to  the  latter. 

In  on^  of  the  kitchens  in  my  houfe,  there  is— r 
in  the  place  of  the  roafler— ^a  roafling  oven,  with 
a  common  iron  ov^n  of  the  fame  dimenfions  placed 
diredly  over  it,  and  heated  by  the  fame  fire. 

The  door  of  my  roafler,  and  that  of  my  roafling 
oven,  are  made  fingle,  of  thin  fheet*iron,  and  they 

are 
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are  covered  on  the  outfide  with  pannels  of  wood, 
for  confining  the  heat.  Inftead  of  doors  to  their 
dofed  fire-places,  I  ufe  fquarc  ftoppcrs,  made  of 
fiic-ftone,  or  hard  fire-brick,  faftcned  to  flat  pieces 
of  (hcet-iron ;  to  which  knobs  of  wood  are  fixed, 
which  ferve  inftead  of  handles, 

Thefe  ftoppers  anfwer  for  confining  the  heat 
quite  as  well,  and  perhaps  even  better,  than  doubid 
doors,  and  they  coft  much  lefs.  They  are  fitted 
into  fquare  frames  of  caft-iron,  (nearly  fimilar  to 
that  reprefented  in  the  figure  91)  which  are  firmly 
fixed  in  the  brick  work  by  means  of  projefting 
flancbes,  which  are  caft  with  them.  The  front 
edge  of  this  frame,  or  door-way,  is  ground,  and 
made  perfeftly  level,  and  the  plate  of  (heet-iron 
which  forms  a  part  of  the  ftopper  being  made 
quite  flat,  (huts  agaiiift  the  front  edge  of  this  door-* 
way,  and  clofes  the  entrance  into  the  fire*place  with 
the  greateft  accuracy. 

Tlie  entrance  into  the  a(h-pit  is  Hkewife  clofed 
by  a  ftppper,  which  is  fo  contrived  as  to  ferve  oc* 
cafionally  as  a  regifter  for  regulating  the  quantity  of 
air  admitted  into  the  fire-place. 

As'  this  Regifter -ftopper^  for  the  a(h-pit  of  a 
fmall  clofed  fire-place,  is  very  fimple  in  its  con^ 
ftru^tion,  and  as  I  have  found  it  to  anfwer  very 
well  the  purpofe  for  which  it  was  contrived,'  I  (haU 
prefent  the  reader  with  the  following  fketch  of  it ; 
which- will,  I  truft,  be  fufficient  to  enable  a  work* 
man  of  common  ingenuity  to  conftruft,  without 
difficulty,  the  thing  which  is  reprefented- 

fig. 
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The  box,  with  a  flanch  at  each  of  its  ends,  fonns 
the,  door-way  into  the  a(h-pit  j  it  is  of  caft-iron, 
and  its  opening  in  front  is  7^  inches  wide^  and 
3i  inches  high.  It  is  concealed  in  the  brick-work 
in  fuch  a  manner  that  its  front  edge  only  is  feen, 
projecting  about  -J-  of  an  inch  before  the  brick- 
work. 

When  the  regifter-ftopper  belonging  to  this 
door-way,  (which  is  (hewn  in  this  figure)  is  pufhed 
quite  home,  its  fl&t  plate  comes  into  contad: 
with  the  fitont  edge  of  the  door-way,  and  clofes 
the  paflage  into  the  afh-pit  fo  completely  that 
no  air  can  enter.  ■  By  withdrawing  this  ftoppcr 
more  or  lefs,  more  or  lefs  air  is  admitted. — ^The 
narrow,  thin,  elaflic  bands  of  iron,  the  ends  of 
which  are  fattened  by  tivets  to  the  flat  plate  of  the 
(topper,  ferve  to  confine  the  ftopper  in  any  fitu^ 
tion  in  which  it  is  placed,  which  fervice  they  are 
enabled  to  perform  (in  confequencc  of  their  claf- 
ticity,  and  of  their  peculiar  Ihape)  by  pre(rmg 
j^ainil  ths  (ides  of  the  door-way. 

The 
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The  only  objcftion,  that  I  am  acquainted  witfa^ 
to  this  Jcind  of  regifter  for  the  door- way  of  the 
afh-pit  of  a  fmall  clofed  fire-place,  is,  that  it  is  not 
quite  fo  cafy  to  fee  the  precife  ftate  of  the  regifber 
as  it  is  when  the  air  is  admitted  through  an  hole  in 
the  front  of  the  a(h-pit  door,  in  the  ufual  manner  ; 
but  this  objedtion  is  of  no  great  importance,  c(pe- 
cially  as  means  may  cafily  be  devifed  to  remedy 
that  trifling  defeft. 

The  door-way  frames  to  all  the  clofed  fire-places 
in  my  own  kitchen,  are  in  all  refpefts  like  that  re* 
prefented  in  the  foregoing  figure  (91)  with  this 
difference  only,  that  they  are  5  inches  high  inflead 
of  being  3.J:  inches  in  height.  An  account  has 
already  been  given  of  the  manner  in  which  their^ 
ftoppers  were  conftrufted.  ^ 

It  is  right  that  the  reader  fhould  be  informed^ 
that  although  I  have-made  ufe  of  ftoppers  to  clofe 
the  paflage  into  each  of  the  clofed  fire-places  in. 
my  own  kitchen,  yet  very  few  perfons  have  adopted 
this  fimple  and  cheap  contrivance*    The  reafon 
why  it  has  not  come  into  niore  general  ufe  might, 
eaiily  be  explained ;  but  I  fancy  it  will  be  beft  that; 
\  fhould  fay  nothing  now  on  that  fubjcdt.  Inftead 
of  recommending  what  nobody  would  find  much 
advantage  in  furniihing  at  a  fair  price, .  it  will  be 
more  wife  and  prudent  tg  give  a  Ihort  defcription  of 
a  more  complicated,  more  elegant, and  more  e3cpen» 
five  contrivance,  which  has  already  found  it§  way 
into  the  (h6p$  of  feveral  of  the  moft  refpe<^hle. 
ironmongers  in  London  :  As  this  contrivance  has. 

often 
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often  been  ufed,  and  has  always  been  found  ta 
anfWer  perfeftly  well,  I  can  venture  to  recommend 
it  to  all  thofe  to 'whom  an  additional  expence  of  a 
few  (hillings,  or  a  guinea  or  two,  in  fitting  up  a 
kitchen,  is  not  confidered  as  an  objed  of  im* 
portance* 


Apiort  deJcTvptiim  ef  iz  DoUBLE-doOR/or  a  clofed 

fire-flace. 


The  following  figure  (which  is  drawn  to  a  fcale 
of  four  inches  to  the  inch)*  reprefents  an  horizontal 
iedion  of  one  of  thefe  double-doors,  and  alfo  of 
a  part  of  the  brick*work  in  which.it  is  fet : 


u 


Fig. 
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A,  is  the  inTide  door,  and  B  is  the  Outfide  door 

— Thefe 
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Thefe  doors  are  fo  connefted,  by  means  of  a 
crooked  rod  of  iron/,  and  the  two  joints  j^  and  hf 
that  when  the  outfide  door  is  opened,  or  ftiut,  the 
infide  door  is  neceffarily  opened,  or  fhuf,  at  the 
fame  time<  The  infide  door,  which  is  of  caft-» 
iron,  and  near  f  an  inch  in  thicknefs,  is  moveable 
on  two  pivots,  one  of  which  is  reprefented  at  e. 
The  outfide  door  is  moveable  on  two  hinges,  one  of 
which  is  fliewn  at  //*  ^ 

r,  is  the  latch  by  which  the  outfide  door  is  fef- 
tened*  This  is  of  fuch  a  form  that  it  may  be  ufed 
as  a  latch,  and  may  {^rf^'dit  the  fame  time  as  -an 
handle  for  opening  and  ftiutting  the  door. 

The  door-way,  which  is  of  cafl:--iron,  is  in  the 
Ihape  of  an  hollow  truncated  quadrangular  pyramid^ 
with  a  flanch  in  front,  about  an  inch  wide ;  which 
ilanch,  when  feen  in  front,,  feems  to  form  a  kind  of" 
frame  to  the  outfide  door,  the  flanch,  which  is 
about  I  of  an  inch  in  thicknefs,  projefting  be- 
fore the  vertical  front  of  the  brick-work. 

/,  w,  «,  (?,  reprefertts  an  horizontal  fefliion  of 
this  caft-iron  door-way.  The  brick*work  in  which 
it  is  fet  is  diftf  nguifhed  by  diagonal  lines. 

ky  is  the  paffage  leading  to  the  fire-place  ;  It  is 
*6  inches  wide,  in  the  clear,  from  mton ; — 5  inches 
high,  and  6  inches  long  i  meafured  from  the  infide  of 
the  infide  door, when  it  is  fhut,  to  the  hither  ends  of 
the  openings  between  the  iron  bars  of  the  firc-place> 
through  whieh  openings  the  air  comes  up  from  the 
afh-pit  into  the  fire-place.  The  hither  ends  of 
thefe  bars,  (five  in  number)  are  reprefented  in  the 
figure :  They  arc  each  diftinguifhed  by  the  letter  /. 

The^, 
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The  openii^  of  the  infide  door- way  is  6  inchd 
wide,  and  5  inches  high  in  the  clear  ^  and  the  door 
itfelf  b  67  inches  widej  and  5  f  inches  high. 

The  outfide  door-way  is  10  inches  wide,  and  9 
inches  hig^»  in  the  clear  1  and  the  door,  which  is 
about  iV  of  ^n  uich  in  thicknels,  is  10  f  inches 
wide,  and  9  i  high.  The  extreme  width  of  the 
door-frame  to  the  outward  edge  of  the  flanch  is 
izi  inches,  and  its  extreme  height  is  1 1  |  inches. 

The  two  ftraps  of  iron  to  which  the  hooks  of  the 
hinges  of  the  outfide  door  are  faftened,  pa{s  through 
two  holes  in  the  flanch,  provided  for  them  in  cafl* 
ing  the  door-^way,  and  are  rivetted  to  the  floping 
fide  of  the  door-way  on  the  left  hand  fide  of  it4 

Thefe  holes  are  each  -J-  of  an  inch  in  length  from 
top  to  bottom^  and  about  i  of  an  inch  in  width. 
There  is  another  fimilar  hole  in  the  flanch  on  the 
oppofite  fide  of  the  door-way,  through  which  a 
ft  rap  of  iron  paflTes,  the  end  of  which  proje6ting 
forward  before  the  level  of  the  front  edge  of  the 
door-way,  ferves  as  a  catch  or  hook,  into  which 
the  latch  of  the  door  falls,  when  the  door  is  clofcd. 

Thefe  three  holes  in  the  fide  flanches  of  the  door- 
way.  are  diflindtly  reprefented  in  the  following 
figure,  which  is  an  elevsition,  or  front  view  of  this 
door- way,  without  its  doors  i 


Fig. 
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It  appears  by  this  figure;  but  ftill  more  diftitiiSt- 
ly  by  the'  laft  (^92.)  that  the  flanch  or  front  of  this 
door-way  is  not  quite  flat.  It  is  raifed  at  its  in- 
ward edge,  which  proje<SS  forVvard  about  J  of  an 
inch.  This  projefting  rim,  which  is  caift  as  thin 
as  poflible,  is  ground  upon  a  flat  fand-ftone,  and 
made  quite  level,  in  order  that  the  outfide  door, 
which  is  flat,  by  fliuttingagainft  the  front  of  this 
prqefting  edge,  may  dofe  the  opening  into  the 
fire-place  with  the  greatefl:  poflible  accuracy. 

It  will  iikewife  be  remarked  on  examining  tliis- 
figure  (93.)  with  attention,  that  the  opening  which 
is  ciofed  by  the  infidc  door  is  not  precifely  in  .the 
middle  of  the  vertical  flat  iurface  i^inft  which 
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that  door  (huts^  being  iituated  a  little  above  the 
middle  of  it.  This  particular  arrangement  has 
been  found  to  be  of  confiderable  ufe,  as  it  ferves 
to  prevent  fmall  pieces  of  coal  from  getting  between 
the  infide  door  and  that  flat  furface^  when  the  door 
isfliut. 

Thcfe  double  doors  (of  a  fize  larger  than  that 
reprefented  by  the  two  preceding  figures)  have 
lately  been  introduced  in  a  confiderable  number 
of  hot-houfes  in  the  neighbourhood  of  London > 
and  I  have  been  told  by  feveral  perfons  who  have 
tried  them,  that  they  have  been  found  very  ufefui 
indeed*  I  was  lately  aflured  by  a  very  refpeftablc 
gardener,  who  has  adopted  them  in  all  his 
hot*houfes,  that  fince  he  has  ufed  them,  and  the 
regifter  afti-pit  doors  which  belong  to  them,  and 
are  always  fold  with  them,  and  fince  he  has  altered 
the  conflruAion  of  his  fire-places,  his  confumpticn 
of  coals  has  been  little  more  than  half  as  much  as 
it  ufed  formerly  to  be. 

In  fetting  thefe  double  doors  in  brick-work, 
great  care  Ihould  always  be  taken  to  make  the  en- 
trance into  the  fire-place  of  fome  confiderable 
length,  or  to  keep  the  hither  ends  of  the  iron  bars 
on  which  the  fuel  burns,  at  fome  diftance  from  the 
infide  door ;  otherwife,  if  the  burning  fuel  be  near 
that  door,  it  will  heat  it  and  its  frame  red  hot, 
which  will  foon  deftroy  their  form,  and  prevent  the 
door  from  clofing  the  entrance  of  the  fire-place^ 
with  accuracy. 

I  have  found  it  to  be  a  good  general  rule  to 
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plaCe  the  hither  ends  of  the  bars,  which  form  tho 
grate  of  the  firerplace,  as  far  beyond,  the  infidQ 
door,  as  that  door-way  is  wide,  in  the  clean  And 
it  will  be  found  to  be  an  excellent  precaution  to 
defend  the  door  from  the  heat,  if  that  part  of  the 
paffage  into  the  firerplace  which  lies  beyond  the 
infide  door,  be  kept  conftantly  rammed  quite  full 
of  frnall  co^Is ;  or,  what  would  be  dill  better,  of 
coal-duft,  milled  up  with  a  certain  proportion  of 
moift  clay, 

I  have  already,  in  a  former  part  of  this  Eflay, 
mentioned  how  neceflary  it  is  in  fetting  doubly 
doors  in  brick-v^ork,  to  take  care  to  malk  the  far- 
ther end  of  the  door-way,  in  fuch  a  manner  (by 
means  of  bricks  interpofed  before  it,  or  between  i^ 
and  the  fire)  that  the  rays  from  the  burning  fuel 
may  never  fall  oh  it.  The  manner  in  ^yhich  thi? 
is  to  be  done  is  clearly  reprefented  in  the  figure  pZt 

All  thefe  precautions  for  preventing  thefe  double 
doors  from  being  injured  by  exceflive  heat,  will  be 
the  more  neceflary  in  proportion  ^s  the  fire-place? 
are  larger  to  which  they  belong. 

There  is  one  eflfential  part  of  this  apparatus, 
which,  for  want  of  room,  was  omitted  in  the  two 
laft  figures  ; — that  is,  the  ftraps  of  wrought  iron, 
by  means  of  wl^ich  the  door-way  is  firmly  fixed  in 
the  brick-work  j  but  this  omiffion  can  be  of  no 
confequence,  as  every  common  artificer  will  know, 
without  any  particular  diredjtions,  how  that  part  of 
the  work  fliould  be  executed,  Thefe  ftraps  muflf 
of  cayrfe  be  fafl:ened  to  the  caft?iroa  doorrway  by 
pjeaitf  of  iyftU. 
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CHAP.  XV. 

Apology  for  the  great  length  of  this  Efay. — Regret 
of  the  Author  that  he  has  not  been  able  to  publijk 
plans  and  defcriptions  of  the  various  culinary  imjeU'^ 
tions  that  have  lately  been  put  up  in  the  Kitchen  be- 
longing to  the  Houfe  of  the  Royal  InJlitutioHy  and 
in  the  Kitchen  of  Heriofs  Hofpital  at  Edinburgh. — 
A  Jhort  account  of  a  Boiler,  on  a  new  con/lruc- 
tiony  lately  put  up  at  the  Houfe  of  the  Royal  Infii- 
tution,  for  the  purpofe  of  generatinqv  st^am 
for  warming  the  Great  LeSure  Room. — This  Boiler 
would  probably  be  found  very  ufefulfor  Steam  En- 
gines .-^An  account  of  a  Cotarivance for  preventing 
metallic  Stzxu^tv  Jits  from  being  injured  by  tjie 
altertiate  expanfion  and  contraltion  of  the  metal  by 
heat  and  cold. — An  account  of  a  fimple  Contrivance 
which  ferves  as  a  fubfiitute  for  Safety-valves. 

I  CANNOT  finifh  this  Eflay  without  apologizing 
for  the  great  length  of  it.  I  had  no  idea  when 
I  began  it  that  it  would  ever  have  grown  to  fuch 
a  voluminous  fize>  but  I  am  not  confcious  of 
having  inferted  any  thing  that  could  well  have 
been  omitted. 

I  was  very  dejGrous  of  laying  before  the  Pv^blic 
compleat  plans  and  defcriptions  of  the  various 
culinary  inventions  that  have  lately  been  put  up 
ill  the  Great  Kitchen  of  the  houfe  of  the  Royal 
Inftitution,  in  Albemarle-ftreet  j  and  alfo  of  thofe 
*  credted 
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crefted  in  Heriot's  Hofpital  at  Edinburgh,  in  the 
autumn  of  the  year  1^00;  but  my  ftajr  in  this 
country  will  be  too  fliort  for  me  to  undertake  lb 
confiderable  a  work  at  this  time.  I  am  happy, 
however,  that  thefe  new  contrivances,  fome  of 
which  liave  already  been  proved  to  be  very  ufeful, 
are  fituated  in  places  of  public  refort,  where  per- 
fons  defirous  of  examining  them  may  at  all  times 
obtain  free  admiflioii. 

There  are  alfo  feveral  other  new  and  ufeful  con- 
trivance^ at  the  houfe  of  the  Royal  Inftitution, 
which  I  ftiould  have  had  great  pleafiire  in  laying 
before  the  public,  had  it  been  in  my  power ;  as  i 
am  perfuaded  that  corred:  accounts  of  them  would 
have  been  very  acceptable  to  men  of  fcience,  and 
to  all  thofe  who  take  plcafure  in  promoting  new 
and  ufeful  mechanical  improvements^ 

I  fliould,  in  particular,  have  been  very  glad  to 
have  given  plans  and  defcriptions  of  all  the  various 
parts  of  the  fteam-apparatus  that  has  been  put  up 
for  the  purpofe  of  warming  the  Great  Lefture 
Room,  The  boilers  for  generating  the  fleam  are, 
if  I  am  not  much  miftaken,  well  worthy  of  the  at- 
tention of  thofe  who  make  ufe  of  fteam-^ngines ; 
and  as  the  fubjeft  is  of  infinite  importance  in  this 
great  manufadturing  country,  where  the  numerous 
advantages  which  refult  from  the  ufe  of  machinery 
are  known,  and  every  day  more  and  more  felt  ty 
individuals,  and  by  the  public,  I  cannot  refift  the 
Urong  iqclination  which  I  feel,  to  attempt,  in  a 
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few  words,  to  give  a  general  idea  of  this  coH* 
trivance*.  Thofe  who  wifh  to  know  more  of  the 
matter,  may  get  all:  the  information  refpedting  it 
which  they  can  want,  by  applying  at  the  houfe  of 
the  Royal  tnHitution^ 

Aj^iort  ac^count  of  the  feoitERS  lately-put  np  ai  tht 
Houfe  of  the  Roynl  Inftitution  for  GENERATiNa 
STEAM  for  warming  the  Great  LeSiure  Room. 

Over  an  oblong  clofed  fire*place,  furnifhed 
With  double  doors,  afti-pit  regifter  door,  &c.  are 
|)laccd  two  cylinders  of  copper,  laid  down  hori^ 
zontally,  by  the  fide  of  each  other,  over  the  fire, 
each  cylinder  being  1 5  inches  in  diameter  and  48 
inches  long^ — Immediately  over  thefe  two  cylin«- 
ders,  and  refting  on  them,  are  placed  two  other  cy* 
linders  of  copper,  of  the  fame  length  and  diameter ; 
and  over  thefe  laft,  and  refting  on  theniy  are  placed 
two  other  like  cylinders,  making  fix  cylinders  in 
the  whole*,  all  made  of  the  fame  material^  and 
being  of  the  fame  dimenfions*. 

The  fire-place  being  fituated  uilder  the  hither 
ends  of  the  two  lower  cylinders,  the  flame  runs 
along  under  them  to  their  farther  ends,  where  it 
pafles  upwards,  and  comes  forward  between  the 
upper  fide  of  the  two  lower  cylinders,  and  the 
lower  fides  ©f  the  two  cylinders  immediately  above 
them.  Being  arrived  at  the  front  wall  of  the 
A>fkk'^Work,  it  there  rifes  up  again,  and  then  pafles 
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idong  horizontally  between  the  two  middle  cyKn«- 
dersy  and  the  two  upper  cylinders^  till  it  comes  to 
the  back  wall ;  and,  paffing  up  by  the  farther  ends 
of  the  upper  cylinders,  it  comes  forwaids ,  hori- 
zontally, for  the  lad;  time,  in  an  arch,  or  vault  of 
brick- work,  which  covers  the  two  upper  cylinders. 
iBeing  arrived  once  more  at  the  front  wall  of  the 
brick-work,  it  there  enters  a  canal,  (furniftied 
with  a  good  damper)  by  which  it  goes  off  into  a 
neighbouring  chimney. 

Thefe  cyHnders  are  con&ned  in  their  places  ;by 
being  placed  in  pairs,  over  each  other,  between 
two  parallel  vertical  walls,  which  are  built  jufl  fo 
far  afunder  as  to  admit  two  cylinders,  placed  hori- 
eontally,  by  the  fides  of  each  other  s  and  the  flame ' 
is  prevented  from  finding  its  way  upwards  between 
the  two  cylinders  which  lye  by  the  fides  of  each 
other,  or  between  the  outfides  of  thofe  cylinders 
and  the  fides  of  the  vertical  walls  with  which -they 
are  in  contaft,  by  filling  up  the  joining  between 
them  with  good  clay,  mixed  with  fmall  pieces  of 
fire-bricks. 

The  farther  ends  of  all  the  cylinders  are  xrlofed 
up,  and  all  the  tubes  which  are  neceflfary  for  the 
admiffion  of  water,  and  for  the  pafiTage  of' the 
fteam,  are  fixed  to  a  circular  plate  of  metal  which 
clofes,  (by  means  of  flanches  and  fcrews)  the  front 
ends  of  -the  cylinders. 

In  xonijbquence  of  this  particular  arrangement 
it  will  be  perfeftly  eafy  to  make  all  the  cylinders 
of  ^qfiriron,  even  vythen  thefe  boilers  are  deftined 
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for  fteam-engiaes  of  the  largeft  dimenfions.  The 
number  of  fets  of  cylindrical  boilers,  which  in  each 
cafe  it  will  be  neceifary  to  put  up,  mufi:  be  deter^ 
mined  by  the  fize  of  the  cylinders,  and  by  the 
quantity  of  fteam  that  will  be  wanted.  Six  cy- 
lindrical boilers  put  up  in  a  feperate  mafs  of 
brick-work,  in  the  manner  above  defcribed,  I 
call  one  Jet. 

It  will  always  be  found  to  be  very  advantageous 
to  have  at  lead  three  or  four  fets  of  cylindrical 
boilers  to  each  fleam  engine,  inilead  of  having  one 
fet  of  larger  cylinders ;  and  this  not  only  on  ac- 
count of  the  wear  and  tear  of  fmall  fire-places  being 
incomparably  lefs  expenfive  than  in  thofe  virhich 
are  large ;  but  alfo  on  account  of  the  economy  oi 
fuel  which  will  be  .derived  from  that  arrangement, 
and  the  great  convenience  that  will  be  found  to 
refult  from  the  ufe  of  fmall  boilers,  which  may 
at  any  time  be  heated  and  made  to  boil  in  a  very 
few  minutes ;  and  from  the  advantage  of  being 
able  at  all  times  to  regulate  the  number  of  fets  of 
boilers  in  ufe,  to  the  load  on  the  engine. 

It  is  quite  impoffible  to  make  a  fmall  fire  in  a 
large  fire-place,  without  a  great  lofs  of  heat;  but 
by  having  a  number  of  fmall  feparate  fire-places, 
an  engine  may  be  made  to  work  with  a  light  load, 
with  almofl:  as  finall  a  proportion  of  fuel  as  when 
it  is  made  to  perform  its  full  work. — But  to  re- 
turn to  our  cylindrical  boilers. 

The  two  lower  cylinders,  and  thofe  two  which 
lie  immediately  over  them,  being  deftined  for  thei 
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geaeiation  of  fteam,  are  kept  conftantly  about 
half,  full  of  water,  which  water  they  receive, 
already  hot,  from  the  two  upper  cylinders  j  ia 
^hich  laft  the  water  (hpuld  never  boil. 

Thefe  upper  cylinders  communicate,  by  ^ 
open  pipe,  with  a  refervoir  of  water  which  is 
fituated  feveral  feet  above  them,  confequently,  as 
fall  as  they  furnifti  water  to  the  four  cylinders 
which  lie  below  them,  that  water,  fo  furniflxed,  is 
immediately  replaced  by  water  which  com^s  from 
the  refervoir  above. 

As  the  pipe  which  brings  this  water  fpom  th^ 
refervoir  enters  the  cylinders  fome  confiderable 
diftance  below  their  centers,  and  as  the  pipes 
which  convey  the  water  from  them  to  the  cylinr 
ders  below  ^re  fixed  in  their  centers,  ^s  cold 
water  is  heavier  than  warm  water,  it  is  evident 
that  the  water  which  enters  them  cold  from  the 
refervoir,  will  take  its  place  at  the  lower  parts  of 
thefe  cylinders,  while  only  the  lighter,  hot  water, 
will  be  furnilhed  to  the  cylindrical  boilers  be* 
low. 

The  method  of  regulating  the  admiffion  of  wa« 
ter  into  the  boilers  below^,  where  the  fteam  is  ge- 
nerated, is  fo  well  known,  that  it  woyld  be  fu* 
perfluoiis  to  give  a  particular  account  of  it. 

In  the  fet  of  boilers  that  has  been  put  up  at 
the  hottfe  of  the  Royal  Inftitution,  the  open  eods. 
of  all  the  cylinders  are  on  one  fide,  that  is  to  fay^ 
they  all  come  through  the  front  wail  of  the  brick* 
work.    T\x\Sf  aiiaiigem^iit  was  rendered  necefiary 
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in  that  particular  cafe,  by  local  circumftances  ;  it 
would  however  have  been  better  if  only  the  lower 
tod  upper  pairs  rf  cylinders  had  come  through 
the  front  wall,  and  the  open  ends  of  the  middle 
pair  had  paffed  through  the  back  wall ;  for  in  that 
Cafe  it  would  have  been  eafier  to  provide  a  paflage 
'or  the  flame  round  the  ends  of  the  middle  cy- 
linders. 

One  evident  advantage  that  will  be  derived 
fix)m  conftrufting  fteam-engine  boilers  on  the 
principles  here  recommended  is,  their  fuperior 
ftrength  to  refift  the  efforts  of  the  (learn ;  which 
will  render  it  poffible  to  ufe  very  thin  iheet -cop- 
per, or  fhcet-iron,  in  -conftrufting  them^  when 
they  are  made  of  thofe  materials.  Another  ad- 
vantage will  be  the  great  facility  of  removing  and 
repairing  any  of  the  cylinders  which  may  happen 
to  leak,  or  which  may  be  found  to  be  damaged, 
or  worn  out-  When  feveral  fets  of  cylinders  are 
put  up  for  the  fame  engine  (which  I  would  always 
recommend^  even  for  engines  of  ihe  ftnalleft  fize) 
any  of  thefe  occafional  repairs  may  be  made  with- 
out Hopping  the  engine. 

If  thefe  cylindrical  ffceam  boilers  (hould  be  found 
to  be  ufeful  for  fteam  engines,  th^y  cannot  fail  to 
be  equally  fo  for  generating  fteam  for  heating  dy- 
ers coppers  by  means  of  fteam, — ^or  bleaching  by 
means  of  fteam  ^  and  in  general  for  every  pur- 
poTe  where  fteam  is  wanted  in  large  quantities. 

They  mufl,  I  think,  be  peculiarly  well  adapted 

fW  dyers ;  for  as  water  lefs  hot  .than  boiling  water 
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^  ^^  *  V  wanted  by  them  in  the  courfe  of 

<5;,  '%.  the  upper  cylinders  will  at  all  times 

'^  ^     '^  ^  fupply  of  warm  water;    which 

t:    4^%   *"**  "   fmalleft    inconvenience,    be 

,  <fc  ''-^  '>,     /  is  wanted. 

v^    <,  ^y    ,^      \  oft  effeftual  manner,  the 

\^  ^'^  '^'^^  '^    'V     r  '  oned  by  the  paffage  of 

i:^  '^  '^^  'j^''    '*..  e,  that  fteam  which 


^y  ''-'5^        ''V   ^,     ,,  p                 V  be  carried  off  ia 

'^^  V    ^           ^     -^  .«                    and  condufted 

^^  ^<,     <;  ^          'v  '  the  refervoir 

>^  ^''-'^  ^  ^  ^  e  muft  be 


'-.r 


^ 


^-^^  V^  *>  *<^  perpendicu- 

'  ^  .i  teil  feet,  before  it 

.a  mtended  that  it  fliould 
ihe  end  of  the  tube  through 
.  defcends  and  enters  the  water, 
plunged  to  a  certain  depth  below  the 
of  the  water. 
*  fhall  finifh  this  chapter,  and  conclude  this 
effay,  by  giving  a  (hort  defcription  of  two  very 
fimple  contrivances,  which  have  been  put  in  prac^ 
tice  at  the  houfe  of  the  Royal  Inftitution,  and 
which  have  been  found  to  be  very  ufeful.    The 
one  is  a  contrivance  for  preventing  moll  efFedtu* 
ally  the  bad  efFefts  of  the  alternate  expanfion  and 
tontraftion  by  heat  and  cold  of  the  metallic  tubes 
which  are  lifed  iH  conveying  fteam  to  a  confidcr- 
able  diftance ;   and  the  other  is  a  fubftitute  for 
fafety-valves  in  an  apparatus  for  heating  rooms  by 
r        paeans  of  (team. 

pi  Of 
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Of  the  means  that  may  be  ufedfor  preventing  metallic 

feam-tubeSy  of  conjiderable  lengthy  from  being  injured 

by  the  alternate  esfpanjion  and  contraSion  of  the 

metal  by  the  different  degrees  of  heat  and  cold  to 

which  thofe  tubes  are  occajionally  expofed. 

We  will  fuppofe  the  tube  in  queftion  to  be  of 
copper,  and  eight  inches  in  diameter  (which  is  the 
fize  of  that  ufed  for  warming  the  Great  l.e<5lure 
Room  at  the  Royal  Inflitution).  Let  this  tube  be 
made  in  lengths  of  ten  feet,  and  inftead  of  joining 
the  ends  of  thefq  tubes  together,  immediately^  to 
form  one  long  tube,  let  a  very  (hort  tube,  or  cy- 
linder, of  only  one  or  two  inches  in  length,  and 
24  inches  in  diameter,  clofed  at  each  ^nd  with  a 
flat  circular  plate  of  iheet -copper,  like  the  head 
of  a  drum,  be  interpofed  between  their  joinings. 
Thefe  two  circular  Iheets  of  copper,  which  form 
two  ehds  of  this  very  fhort  cylinder,  muft  be  per- 
forated in  their  centers  with  holes  eight  inches  in 
diameter,  to  give  a  paffage  to  the  fleam,  and  the 
ends  of  the  tubes  mull  be  firmly  faftenedi  to  them 
ty  means  of  flanches  and  rivets. 

The  following  figure,  which  reprefents  an  out-: 
line  of  a  portion  of  a  fleam-tube  conflrudted  in 
this  manner,  will  give  a  clear  id^^  of  this  con-^ 
trivance* 
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§ 


a 


a,  b^  are  portions  of  two  of  the  tubes  which  are 
united  together  by  means  of  the  ihort  flat  cylin- 
der f. 

Now  if  we  fuppofe  one  of  thefe  tubes  (lo  feet 
long)  to  be  immoveably  fixed  in  the  middle  of  its 
length  to  a  beam  of  wood,  or  to  a  folid  wall,  the 
increafe  or  diminution  of  the  length  of  each  half 
of  it,  arifing  from  its  being  occafionally  heated  to 
the  temperature  of  boiling  water,  by  fteam,  or 
cooled  to  the  mean  temperature  of  the  air  of  the 
atmofphere,  being  free,  will  caufe  its  two  ends  to 
pulh  inwards,  or  to  draw  outwards,  the  two  flat 
ends  of  the  two  neighbouring  ihort  cylinders  to 
which  they  are  attached ;  and  as  thefe  fhort  cy- 
linders are  24  inches  in  diameter,  while  the  tube 
is  only  8  inches  in  diameter,  the  elafticity  of  the 
large  circular  thin  plates  of  metal  will  allow  it  to 
be  prefled  inwards,  or  drawn  outwards,  without 
injury,  much  more  than  will  be  neceflary  in  order 
to  give  room  for  the  expanfions  and  contradions 
of  the  tubes. 

Hence  it  appears,  that  by  this  fimple  con- 
trivance, fteam  may  be  conveyed  to  any  diftance, 
however  great,  in  clofed  metallic  tubes,  without 

any 
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any  danger  of  injury  to  the  tubes  from  the  expaxi' 
fions  and  contractions  of  the  metal. 


AJhort  defcription  of  a  contrivance  which  ferves  ith 
fiead  cf  fafety-^alves  for  a  fleam-apparatus  'which 
is  ufedfor  heating  the  great  Le(iur^  Jioom  at  fh^ 
hqufe  of  the  Royal  Inflitution. 

The  following  figure,  which  rcprefents  a  vertical 
feaion  of  this  contrivance,  will  give  a  clear  idea 
of  it,  and  of  th^  manner  in  which  it  acts. 


a 


VM^ 


4r,  and  ^,  are  two  cylinders  of  copper  6  inches 
in  diameter,  and  6  inches  in  length,  placed  in  an 
ereft  pofition.  The  cylinder  ^,  is  clofed  both 
above  and  below ; — the  cylinder  ^,  is  clofed  be- 
low, but  is  opcR  above. 
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The  femi-circular  tube  ^,  which  is  reprefented 
filled  with  water^j  fcrves  to  conneft  the  two  cyliiK 
ders  together. 

By  the  tube  r,  the  water  which  rafults  from 
the  condenfation  of  the  fteam  in  the  fteam-^tubes 
which  warm  the  room,  returns  to  the  refervoir 
which  feeds  the  boiler.  This  water,  after  falling 
into  the  cylinder  a^  pafles  through  the  femi-cir- 
cular tube  dj  into  the  cylinder  by  and  then  goes 
oflF  from  that  cylinder,  and  is  conveyed,  ftill  warm, 
to  the  refervoir,  by  the  tube  e. 

This  fimple  apparatus  ferves  as  a  fafety-valve 
in  the  following  manner :  when  the  (team  in  the 
fteam-tubes  is  redundant,  it  defcends  through  the 
tube  r,  and  forcing  the  water  out  of  the  femi** 
circular  tube  ^,  into  the  cylinder  b^  it  follows  it 
through  that  tube,  and  efc^pes  into  the  open  air 
through  the  open  end  of  that  cylinder.  When 
the  ftrength  of  the  fteam  is  fufficiently  diminiftied,^ 
a  fmall  quantity  of  water^  ftill  remaining  in  the 
lower  part  of  th?  cylinder  b^  returns  b^ck  into  the 
tube  dy  and  cuts  off  the  communication  betweea 
the  external  air  and  the  infide  of  the  ft^an^* 
tubes. 

When,  in  confequencc  of  the  fire  iinder  th^ 
boiler  being  extinguifhed,  or  being  much  di-* 
miniftied,  a  vacuum  begins  to  be  formed  in  the 
fteam-tubes,  the  external  air  preffing  againft  the 
furface  of  the  fmall  quantity  of  water  remaining 
in  the  lower  part  of  the  cylinder  ^,  forces  it 
through  the  femi-circular  tube  d^  into  the  cylin- 
der 
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der  ay  and  following  it  into  that  qrHuder,  opem 
fat  itfelf  a  paflage  into  the  fteam-tubes^  and  pI^ 
vents  their  being  crufhed  by  the  preifum  of  the 
atmofphere^  on  the  condenfation  of  the  fleam* 

When  the  fire  is.  gone  out^  and  the  whole  ap* 
paratus  becomes  cold,  the  fleam-tubes  will  be  en« 
tirely  filled  with  air. 

When,  on  lighting  the  fire  again^  fi:e(h  fieam 
is  generated ;  as  this  fleam  enters  the  lai^  fleam*' 
tubes  in  the  higheji  or  mqft  elevated  part  of  tJicm^ 
and  as  fleam  is  fpecifically  lighter  than  atmofphe' 
ric  air,  the  fleam  remains  above  the  air  which  ilill 
occupies  the  fleam-tubes,  and  accumulating  theie^ 
prefles  this  air  downwards,,  and  by  degrees  foites 
it  out  of  the  apparatus  throng  the  fame  pai^ 
by  which  it  entered:;,  the  water  in  the  femi-circu^ 
lar  tube  fupplying  the  place,  of  a>  valv^e, — or  rather 
of  two.  vab^es,  in  thefe  difTereint  operations- 
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Of  Chimney  Fire-places. 

I  WAS  much  flattered  on  my  return  to  England, 
in  September  1798,  after  an  abfencc  of  tvvo 
years,  to  find  that  the  improvements  in  the  con- 
ftruftion  of  chimney  fire-places,  which  I  had  re- 
commended in  my  Fourth  Effay,  publilhed  in 
London  in  the  beginning  of  the  year  1796,  were 
coming  into  ufe  in  various  parts  of  the  countrj^ ; 
and  I  have  fince  taken  a  good  deal  of  pains  to  find 
out  how  they  have  anfwered,  and  what  faults  and 
imperfeftions  have  been  difcovered  in  them  :  And 
as  the  information  I  have  obtained  by  thefe  in- 
quiries has  enabled  me  to  make  feveral  remarks 
and  obfervations  relative  to  the  conftrudion  and 
management  x)f  thefe  fire-places,  that  may  be  of 
ufe  to  thofe  who  have  introduced  them,  or  may  be 
defirous  of  introducing  them,  I  feel  it  to  be  my 
duty  to  lay  them  before  the  public. 

It  has  been  objedled  to  thefe  fire-places,  that 
they  fometimes  occafion  duft  and  allies  to  come 
into  the  room  when  the  fire  is  ftirred.  I  have  ex- 
amined feveral  fire-places  faid  to  have  been  fitted 
up  on  my  principles,  that  have  certainly  had  that 
fault ;  but  I  have  commonly,  I  might  fay  invari- 
ably found,  that  their  imperfeftions  have  arifen 
from  faults  in  their  conftruftion.  Either  the  grate 
has  been  brought  out  too  far  into  the  room,  or  the 
opening  of  the  fire-place  in  front  has  been  left  too 
wid^-— or  too  high — or  the  workman  has  negiefted 
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to  lower  and  to  round  off  the  bread  of  the  chitn* 
ney — or,  what  I  have  often  found  to  be  the  cafe, 
feveral  of  thefe  faults  have  exifted  together,  in  the 
fame  fire-place. 

When  the  throat  of  a  chimney  is  fituated  very 
high  up  above  the  mantle,  and  efpecially  when  the 
mantle  2^nd  breaft  of  the  chimney,  or  the  wall  that 
repofes  on  the  mantle,  are  very  thin,  workmen  who 
arc  employed  to  alter  chimnies,  fetting  about  the 
work  with  their  minds  ftrongly  prepoffeffed  with 
what  they  confider  as  the  leading  principle  in    the 
conftruftion  of  thefe  fire-places,  namely,  that  the 
throat  of  the  chimney  (hould  not  be  more  than 
four  inches  wide,  they  are  very  apt  to  bring  the 
grate  too  far  forward.     In  dropping  their  plumbs 
line  from  the  breaft  of  the  chimney,  they  do  not 
reach  up  high  enough  into  the  chimney,  but  take 
a  part  of  the  breaft,  where  it  ftill  goes  on  to  flopc 
backwards,  for  the  bottom  of  the  perpendicular 
canal  of  the  chimney.     They  aUb  very  often  com- 
mit another  fault,  not  lefs  effential,  and  that  has 
the  fame  tendency,  in  negledting  to  bring  down  the 
throat   of  the  chimney  nearer  to  the  fircy  when  it 
happens  to  be  fituated  too  high. 

This  I  have  not  only  recommended  in  my  EfTay 
on  Chimney  Fire-places,  but  have  given  the  moft 
particular  direftions  how  it  is  to  be  done  (fee 
Eflay  IV,  page  362).  and  to  mark  the  importance 
of  the  objedt  ftill  more  ftrongly,  have  acCompaniec} 
tliofe  diredions  by  an  engraving. 

It  is  indeed  a  very  important  point,  that  the 

throat 
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throat  of  the  chimney  fhould  be  near  the  fire,  and 
it  Ihould  always  be  carefully  attended  to.  It  is 
likewife  very  important  to  **  round  off  the  breafi  of 
the  chimney ;"  though  this  I  find  is  very  often  in- 
tirely  neglefted,  even  by  workmen  who  have  had 
much  pradtice  in  the  conftrudtion  of  the  fire-places 
I  have  recommended.- 

The  breaft  of  a  chimney  fhould  always  be 
rounded  off  in  the  neateft  manner  poflible,  begin* 
ning  from  the  very  front  of  the  lower  part  of  the 
mantle,  and  ending  at  the  narroweft  part  of  the 
throat  of  the  chimney,  where  the  breaft  ends  in 
the  front  part  of  the  perpendicular  canal  of  the 
~  chimney.  If  the  under  furface  of  the  mantle  is 
flat  and  wide,  it  will  be  impoffible  to  round  off 
the  breaft  properly  ;  and  that  circumftance  alone 
renders  it  indifpenfably  neceffary,  in  thofe  cafes,  to 
alter  the  mantle,  or  to  run  under  it  a  thinner  piece 
of  ftone,  or  a  thin  wall  of  bricks,  fupported  on  an 
iron  bar,  in  order  that  the  breaft  of  the  chimney 
may  be  brought  to  be  of  the  proper  form,  and  the 
throat  of  the  chimney  may  be  brought  into  its 
proper  fituation. 

If  the  under  fide  of  the  mantle  be  left  broad  and 
flat,  it  is  eafy  to  perceive  that  the  cloud  of  duft 
or  light  afties,  that  rifes  from  a  coal  fire  nwrly 
burnt  out,  when  it  is  violently  ftirred  ab<?lit  w^th 
a  poker,  ftriking  perpendicularly  againft  this  flat 
part  of  it,  muft  unavoidably  be  beat  back  into 
the  room ;  but  when  the  breaft  of  the  chimney 
is  properly    rounded  off,  the  afcending  clgud  of 
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duft  and  fmoke  more  eafiiy  finds  its  way  into  the 
throat  of  the  chimney,  and  is  even  dire6:ed  and 
aflifled  in  fome  meafure  by  the  warm  air  of  the 
room  that  gets  tinder  the  mantle^  and  is  going  the 
fame  way. 

Another  very  common  fault  that  I-  have  ob- 
fcrved  in  chimney  fire-places,  that  have  been  al- 
tered on  what  have  been  called  my  principles,  and 
which  has  a  direA  tendency  to  bring  duft,  and 
even  fmoke,  into  the  room,  is  the  floping  of  the 
covings  too  much,  and  leaving  the  opening  of  the 
fire-place  in  front  too  wide.    I  have  faid,  in  my 
Effay  on  Chimney  Fire-places,  that  where  chim- 
nies  are  well  conilrudted,  and  well  fituated,  and 
have  never  been  apt  to  fmoke,  in  altering  them 
the  covings   may   be  placed  at  an  angle  of  135 
degrees  with  the  back ;  but  I  have  exprefsly  faid 
that   they  Ihould  never  exceed   that  angle,  and 
have  ftated   at  large  the  bad  confequences  that 
muft  follow  from  making  the  opening  of  a  fire- 
place very  wide,  when  its  depth  is  very  (hallow, 
(fee  page  338*)   I  have  alfo  exprefsly  laid,  (page 
358)  that  for  chimnies  that  are  apt  to  fmoke,  the 
covings  fhould  be  placed  lefs  obliquely^  in  rcfpedt  to 
the  back,  than  in  others  that  have  not  that  fault. 
But  moft  of  the  workmen  who  have  altered  chim- 
nies, feem  to  have  paid  little  attention^to  thefe  dif- 
tin6tionSj»  and  I  have  frequently  found,  and  fbme- 
times  in  fite-places  that   have  been  remarkably 
iballow,  that  the  covings  have  been  placed  at  aa 
angle  even  more  oblique  than  that  above*men* 
tioned. 

Another 
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Another  caufe  that  fometimes  has  confiderable 
cfFedt  in  bringing  duft  and  fmoke  into  rooms,  from 
the  fires  that  are  made  in  them,  is  the  great  nicety 
with  which  the  doors  and  windows  are  fitted  id 
their  fi-ames,  which  prevents  a  fufficient  quantity  of 
frelh  air  from  coming  into  the  room,  to  fupply  a 
brifk  current  up  the  chimney.  It  is  however  evi- 
dent, that  all  the  alterations  in  fire-places  on  the 
common  conflru<ftion,that  have  been  recommend^ 
ed  in  order  to  improve  them,  muft  tend  diredtly 
and  very  powerfully  to  leflen  this  evil ;  but  nai 
thing  will  fo  completely  remedy  it  as  lowering 
the  mantle,  and  diminilhing  the  width  of  the  fire- 
place. 

How  many  fire-places  in  clofe  rooms  have  been 
cured  completely  of  throwing  puffs  of  fmoke  and 
duft  into  the  room,  merely  by  placing  a  regifter- 
ftove  in  them  ?  But  there  is  furely  nothing  pecu- 
liar to  a  regifter-ftove  that  could  enable  it  to  per- 
form fuch  a  cure,  but  merely  as  it  ferves  to  di- 
minilli  the  width  and  heighth  of  the  opening  of 
the  fire^-place ;  and  how  much  eafi^er  could  this  be 
done  with  marble,  or  other  ftone,  or  with  brick$ 
and  mortar,  plaiftered  over  and  encrufted  in  front 
with  proper  ornaments  in  ftucco5  or  in  artificial 
ftone  ? 

I  am  the  more  anxiotis  that  fomething  of  this 
fort  (hould  be  introduced,  as  the  openings  of  chim^ 
ney  fire-places  are  in  general  certainly  too  wide^ 
and  too  highj  and  as  I  am  convinced  that  there  is 
no  way  of  reducing  them  to  a  proper  fizCj  that 
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would  be  fo  cheap,    or  more  cfFedtual,    or  tha 
could  be  made  more  ornamental. 

Thofe  who  are  fond  of  the  glitter  of  poliftied 
fteel,  and  have  no  objcdkion  to  the  expenfe  of  it^ 
or  to  the  labour  that  is  required  to  keep  it  bright, 
may  furround  their  fire-plaCes  in  front  with  a  bor- 
der of  it,  for  there  it  will  do  no  harm,  and  may 
ufe  grates  and  fenders  of  the  moft  exquifite  work- 
manftiip;  but  if  they  wifti  to  have  a  pleafant, 
cheerful,  and  economical  fire,  the  covings  of  their 
fire-places  mull  be  placed  obliquely,  and  they  muil 
not  be  conftrudted  of  metal ;  and  if  the  fides  and 
back  of  the  grate  be  conftrufted  of  fire  bricks  in- 
ilead  of  iron,  the  fire  will  burn  ftill  brighter,  and 
will  fend  off  coniiderably  more  radiant  heat  into 
the  room, 

I  have  abundant  reafon  to  think,  that  if  in  con- 
ftrufting  or  altering  chimney  fire-places,  the  rules 
laid  down  in  my  Eflay  on  that  fubjedt  are  flriSly 
adhered  to,  chimnies  fo  fitted  up  will  very  {eldom 
be  found  either  to  fmoke,  or  to  throw  out  duft 
into  the  room;  and  (hould  they  be  found  to  have 
either  of  thefe  faults,  there  is  a  remedy  for  the 
|2vil,  as  effeftual,  as  it  is  fimple  and  obvious: 
Bring  down  the  mantle ^  and  the  throat  of  the  chimney 
lower  y  and  if  it  fhould  be  found  necejfary,  reduce  the 
width  of  opening  of  the  fire-place  in  fronts  anddiminip 
the  obliquity  of  the  covings. 

Thefe  alterations  will  certainly  be  efFedtual,  io 

prevent  either  fmoke  or  duft  from  comii^  into 

3  the 
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the  room  when  there  is  afire  burning  in  the  grate ;  but 
it  fometimes  happens,  and  indeed  not  unfre- 
qucntly,  that  duft  and  foot  are  drawn  down  a 
chimney  in  which  there  is  no  fire,  to  the  great  an- 
noyance of  thofe  who  are  in  the  room,  and  to  the 
great  damage  of  the  furniture.  When  this  hap- 
pens, it  is  commonly  occafioned  by  a  very  ftrong 
draught  up  another  chimney y  in  which  there  is  a 
Jirey  in  an  adjoining  room,  and  when  that  is  the 
cafe,  the  moft  fimple  remedy  is  to  alter  that  other* 
chimney,  and  conftrufting  its  fire-place  on  good  ^ 
principles,  to  reduce  its  throat  to  reafonable  di- 
menfions.  v  But  if 'the  paffage  of  the  air  down  a 
chimney  in  which  there  is  no  fire,  is  occafioned  by 
ftrong  eddies  of  wind,  there  is  no  remedy  for  that 
evil  but  placing  a  chimney  pot,  of  a  peculiar  con- 
ftruftion,  on  the  top  of  the  chimney,  which  fhall 
counteradt  the  efFefts  of  thofe  eddies,  or  by  clofing 
up  the  throat  of  the  chimney  occafionally,  by  a 
door  made  for  that  purpofe  of  fheet  iron. 

If  the  door-way  that  is  left  in  the  back  of  the 
fire-place  for  giving  a  paflage  to  the  chimney 
fweeper,  inftead  of  being  clofed  with  a  tile,  or  with 
a  flat  piece  of  ftone,  fet  in  a  groove  made  to  re- 
ceive it,  according  to  the  directions  given  in  my 
Fourth  Eflay,  it  be  clofed  with  a  flat  piece  of 
cafl:  iron,  or  of  plate  iron,  fixed  at  its  lower  end, 
to  the  lower  end  of  the  door-way,  by  a  hinge,  or 
moveable  on  two  gudgeons ;  this  plate  may  eafily 
be  fo  contrived  as  to  ferve  occafionally  as  a  re- 

gifter. 
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gifter,  or  door,  for  diminilhing,  or  clofing>  the 
throat  of  the  chimney. 

As  this  plate,  fituated  at  the  back  part  of  the 
chimney,  could  not  produce  any  of  thofe  bad  ef- 
fcds,  that  have  with  reafon  been  attributed  to  the 
regifters  of  common  regifter  ftoves,  (which  are 
placed  on  the  breaft  of  the  chimney)  it  appears  to 
me  to  be  very  probable,  that  it  would  be  found 
ilieful  as  a  regiiler  for  occafionally  altering  the 
fize  of  the  throat  of  the  chimney,  and  regulating 
its  draught ;  as  well  as  for  occafionally  clofing  up 
that  paflage  intirely.  It  would  certainly  be  worth 
while  to  try  the  experiment.* 

Before  I  quit  this  fubjed,  I  muft  mention  ano- 
ther fault,  which  workmen  employed  in  altering 
chimney  fire-places,  that  are  furnifhed  with  grates 
or  (loves  with  floping  backs,  are  very  apt  to  make. 
They  leave  the  back  of  the  grate  in  its  place,  and 
inftead  of  carrying  up  the  back  of  the  fire-place 
perpendicularly  from  the  bottom  of  the  graie^  they 
firft  begin  to  carry  it  up  perpendicularly  from  the 
top  of  the  iron  plate  that  forms  the  back  of  the 
grate  ;  and  as  this  plate  not  only  flopcs  backwards 
confiderably,  but  rifes  feveral  inches   above  the 

level 

*  Smce»the  introdudion  of  the  cottage  and  gridiron  grates* 
this  contrivance  has  come  into  very  general  ufe,  and  experience 
has  (hewn  it  to  be  extremely  ufeful.  I  would  ftrongly  recom- 
mend it  to  thofe  who  fit  up  chimney  fire-places  on  thefepn'rf- 
ciples,  never  to  omit  thi«  regifter  j  it  ^a&»  a  mere  triSc,  andii 
very  ufeful  on  many  accounts*         ^ 
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level  of  the  upper  bar  of  the  grate,  this  neceflarily 
throws  the  fire  very  far  into  the  room.  This  tends 
to  bring  both  fmoke  and  duft  into  the  room,  not  only 
becaufe  it  brings  the  fire  too  far  forward,  but  alfo  be- 
caufe  it  occafions  the  air  of  the  room,that  flips  ia  by 
the  fides  of  the  covings,  to  get  behind  the  current 
of  fmoke  that  rifes  perpendicularly  from  the  fire, 
which  air  frequently  crowds  the  fmoke  forward, 
and  caufes  it  to  ftrike  againft  the  mantle.  This 
vsf  a  great  fault,  and  I  am  forry  to  fay,  that  I  have 
found  it  very  common  in  many  parts  of  England, 
where  attempts  have  been  made  to  introduce  the 
fire-places  I  have  recommended.  Where  grates 
with  Jloping  backs  are  ufed  in  fitting  up  thefe  fire- 
places, thefe  backs  muft  either  be  taken  quite 
away,  or  bricked  up,  and  the  new  back  part  or  back 
wall  of  the  fire-place,  muft  be  made  to  ferve.asa 
back  for  the  grate,  againft  which  the  burning  fuel 
is  laid. 

As  I  am  giving  an  account  of  the  miftakes  that 
have  been  made  by  fome  of  thofe  who  have  been 
employed  in  fitting  up  chimney  fire-places  on  the 
principles  I  have  publicly  recommended,  it  will 
naturally  be  expedted  that  I  (hould  take  fome  no* 
tice  of  thofe  numerous  improvements  that  have  been 
announced  to  the  public,  faid  to  have  been  made 
in  ftoves,  grates,  &c.  to  which  adverUfers  in  the 
newfpapers  have  thought  proper  to  affix  my  name* 
As  I  am  extremely  anxious  not  to  injure  any  man, 
either  in  lus  reputation  for  ingenuity,  or  in  his 
trade,  or  in  any  other  way,  I  fhall  not  fay  one 

word 
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word  more  on  this  fubjeft,  than  what  I  feel  it  to 
be  my  duty  to  the  public  to  declare,  namely,  that 
I  am  Hot  the  inventor  of  any  of  thofc  ftoves  or 
grates,  that  have  been  offered  to  the  public  for 
fale,  under  my  name. 

Having  mentioned  the  inconveniences  that  fome- 
times  arife  from  doors  and  windows  being  fitted  to 
their  frames  with  fo  much  nicety,  as  not  to  give  a 
fufficient  paflS^e  to  air  from  without,  to  get  into 
the  room  to  fupply  the  current  up  the  chimney, 
which  muft  always  exift  when  a  fire  is  btirningin 
the  room,  I  embrace  this  opportunity  of  mention- 
ing a  contrivance  for  remedying  this  defedt,  which 
I  am  perfuaded  would  not  only  be  found  moft  ef- 
fectual for  that  purpofe,  but  would  at  the  lame 
time  contribute  very  effentially  to  rendering  dwel- 
ling houfes  more  falubrious,  and  more  comfortable, 
by  facilitating  the  means  of  warming  them  more 
equally,    and  ventilating   them  more  eafily  and 
more  effectually. 

In  building  a  houfe  an  air  canal,  about  twelve 
or  fifteen  inches  fquare,  in  the  clear,  and  open 
at  both  ends,  may  be  conftrufted,  in,  or  near 
the  center  of  each  flack  of  chimneys  ;  and  two 
branches  from  this  air  canal,  both  furnifhed  with  re- 
giflers,  may  open  into  each  of  the  adjoining  rooms  \ 
one  of  thefe  branches  opening  into  the  fire-place, 
juft  under  the  grate,  and  tl>e  other  over  the  fire- 
place, and  near  the  top  of  the  room,  or  jufl  under 
the  ceiling.  Each  of  theife  branches  fhould  be 
about  four  inches  fquare,  in  the  clear ;  and  to  pre- 
vent 


B.SSAY  XI.]         Of  Chimney  Fire-places.  397 

vent  the  uncouth  appearance  of  the  open  mouth  of 
that  which  opens  into  the  room  over  the  jfire- 
place,  it  may  be  mafked  by  a  medallion,  a  pidture,, 
or  any  other  piece  of  ornamental  furniture  propeic 
for  that  ufe,  placed  before  it  at  the  diftance  of  one 
or  two  inches  from  the  fide  or  wall  of  the  room. 

The  bottorti  of  this  air  tube  fliould  reach  to  the 
grouiid,  where  it  fhould  communicate  freely  with 
the  open  air  of  the  atmofphere,  but  it  fhould  not 
rife  quite  fo  high  as  the  chimneys  (or  canals  for 
carrying  off  the  fmoke)  are  carried  up,  but  fliould 
end  (by  lateral  openings,  communicating  with  the 
air  of  the  atmofphere)  immediately  above  the  roof 
of  the  houfe. 

If  this  air  tube  be  Ctuated  in  the  middle  of  a 
building,  it  is  evident  that  an  horizontal  canal  or 
tube  of  communication  OTuft  be  carried  from  its 
lower  orifice  to  fome  open  place  without  the  build- 
ing, in  order  to  eflablifh  a  fr<^e. circulation  of  frefh 
air,  both  upwards  and  downwards,  in  the  air  tube. 
I  fay  both  upwards  and  downwards^  for  fomctimes 
the  current  of  air  in  the  tube  will  be  found  to  fet 
upwards,  and  fometimes  downwards.  Its  direftioh 
will  depend  on  the  winds  that  happen  tp  prevail, 
or  rather  on  the  eddies  they  occafion  in  the  air  out 
of  doors  in  the  neighbourhood  of  the  buildings, 
and  it  is  no  fmrall  advantage  that  will  arifc  from 
leaving  both  ends  of  the  air-tube  open,  that  the 
tube  will  always  be  fupplied  with  a  fufficiency  of 
air,  whatever  eddies  the  winds  may  occafiori.  It 
is  eafy  to  perceive  how  powerfully  this  muft  ope- 
rate,. 
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late,  to  prevent  thofe  puffs  of  fmoke  which,  in  high 
winds,  are  frequently  thrown  into  fome  rooms  by  the 
eddies^  and  the  partial  rarefactions  of  the  air  that 
they  occafion;  buf  this  is  far  from  being  the  only 
or  the  moft  important  of  the  advantages  that  will 
be  derived  from  this  air  tube.  ITiofe  who  confider 
what  an  immenfe  quantity  of  air  is  required  to 
fopply  the  current  that  fets  up  the  chimney  of  an 
open  fire  place,  where  there  is  a  fire  burning,  muft 
perceive  what  an  enormous  lofs  of  heat  there 
muft  be,  when  all  this  expence  of  air  is  fupplied  by 
the  warmed  air  of  the  room,  and  that  all  this 
warmed  air  is  neceflarily  and  conftantly  replaced 
by  the  cold  air  from  without,  which  finds  its  way 
into  tlie  room,  by  the  crevices  of  the  doors  and 
windows.  But  all  this  wafte  of  heat,  or  any  part 
(rf  it,  at  pleafure,  may  be  prevented  by  the  fcheme 
propofed,  for  if  the  air  neceffary  to  the  combuftion 
of  the  fuel,  and  to  the  fupplying  of  the  current  up 
the  chimney,  be  furniftied  by  the  air-tube,  the 
warmed  air  in  the  room  will  remain  in  its  places 
and  as  this  will  in  a  great  meafure  prevent  the  cold 
currents  from  the  crevices  of  the  door  and  windows, 
the  heat  in  the  room  will  be  the  more  equable, 
andconfequently  the  more  wholefome  and  agreeably 
on  that  account. 

But  there  are,  I  am  told,  perfons  in  this  coun- 
tr}%  who  are  fo  fond  of  feeing  what  is  called  a  great 
roaring  fire,  that  even  with  its  attendant  incQnve-< 
liiences,  of  roafting  and  freezing  oppofite  fides  of  the 
|)pdy  at  the  fame  time,  they  prefer  it  to  the  genial 
4  vA 
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Ami  equable  warmth,  which  a  fmaller  fire,  properly 
managed,  may  be  made  to  produce,  even  in  an  open 
chimney  fireplace.  To  recommend  the  air-tubes 
to  perfons  of  that  defcription,  I  would  tell  them» 
ths^  by  clofing  up,  by  means  of  its  regifter,  the 
lower  branch  of  communication  (that  which  enids 
juft  under  the  grate)  and  fetting  that  (ituated  near 
the  top  erf  the  room  wide  open,  they  may  indulge 
themfelves  with  having  a  very  large  fire  in  the  room 
with  little  heaty  and  this  with  much  kfs  inconve* 
nience  from  currents  of  cold  air  from  the  doors 
and  windows,  than  tl-iey  now  experience. 

It  is  eafy  to  perceive,  that  by  a  proper  ufe  of  the 
two  regillers,  together  with  a  judicious  manage* 
ment  of  the  fire,  the  air  in  the  room  may  either  be 
made  hotter,  cxr  colder; — or  may  be  kept  at  any 
given  temperature — or  the  room  may  be  moft  ef- 
fe6tually  ventilated ;  and  that  this  change  of  air 
may  be  effefted,  either  gradually  or  more  fuddenly, 
And  here  it  may  perhaps  be  the  proper  place  to 
obferve,  that  in  all  our  reafonings  and  Ipetulations 
relative  to  the  heating  of  rooms  by  means  of  open 
chimney  fires,  we  muft  never  forget  that  it  is  the 
room  that  heats  the  air,  and  not  the  air  that  heats 
the  room. 

The  rays  that  are  fent  off  from  the  burning  fuel, 
generate  heat,  only  when  and  where  they  zx^Jioppedi^ 
or  abforbedy  confequently  they  generate  no  heat  in 
the  air  in  the  room,  in  paffing  through  it,  becaufe 
they  pafs  through  it,  and  are  not  popped  by  it,  but, 
ilriking  againft  the  walls  of  the  room,  or  againft  any 
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iblid  body  in  the  room,  thcfc  rays  are  there  ftoppcc 
and  abforbed,  and  it  is  there  that  the  heat  found  in 
the  room  v&  generated.  The  air  in  the  room  is  afters 
'  wards  heated  by  coming  into  contaft  with  thefe 
folid  bodies.  Many  capital  miftakes  have  arifen 
from  inattention  to  this  mod  important  faft. 

It  is  really  aftonilhing  how  little  attention  is  paid 
to  events  which  happen  frequently,  however  inte- 
refting  they  may  be  as  objeAs  of  curious  inveib^ 
gation,  or  however  they  may  be  conneded  with 
the  comforts  and  enjoyments  of  life.     Things  near 
us,  and  which  are   &miliar   to  us»    are  feldom 
objects  of  our  meditations.     How  few  perfons  are 
there  who  ever  took   the   trouble  to  bcftow  a 
thought  on  the  fubjeft  in  queftioi^,  though  it  is,  in 
the  higheft  degree,  curious  and  interefting. 


END  QF   THP   E^EY^NTH   ESSAY. 
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OBSERVATIONS 


CONCERNING    THE 


SALUBRITY  OF  WARM  ROOMS 


IN 


COLD    WEATHER, 


YOL.  IIK  Z  % 


CONTEKtS  Of   THIS    ESSAY. 

Of  the  Salubrity  of  Warm  Rooms. — A  dijim- 
tton  ought  to  be  made  between  fresh,  .or  cold 
Air,  and  pure,  or  wholesome  Air. — ^treami 
of  cold  air  are  always  pernicious. — ^hey  cannot  k 
avoided  in  cold  weather  in  rooms  heated  by  a  lar^c 
open  chimney  fire. — The  danger  from  thefe  cold  cm- 
rents  of  air  is  great  eft  when  we  are  leajl  fenfihk  of 
their  exiftence.^-^This  remarkable  fa£l  is  explained, 
by  fhewing  that  we  are  not  capable  of  feeling  heat 
and  cold  at  the  fame  time. — Sudden  changes  from 
hot  rooms  to  the  cold  air  is  not  dangerous  to  health 
— This  is  proved  by  the  healthfulnefs  of  the  Swedes 
and  RufJianSy    who  inhabit  very  warm  rooms  tn 
winter. — A  warm  room^  by  promoting  a  free  circu- 
lation of  the  bloody  gives  that  health  and  vi^ovr 
which  are  neceffary  in  order  to  ftipport  without  in 
jury  occafional  expofure  to  intenfe  cold. 


»    t 
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0/  the  Salubrity  of  Warm  Rooms. 

IT  is  a  queftion  often  difcufled  in  this  country, 
whether  living  in  a  warm  room  in  winter  be,  or 
be  not,  detrimental  to  health  ? 

There  is  no  doubt  whatever  of  the  neceffity  of 
pure  air  for  the  fupport  of  life  and  health,  but  I 
rieally  do  believe  that  erroneous  opinions  are  en- 
tertained by  many  people  in  this  ifland,  refpefting 
the  effefts  of"  that  equal,  and  at  the  fame  time 
moderate  heat,  which  can  only  be  obtained  in  rooms 
where  ftrong  currents  of  air  up  the  chimney  are 
not  permitted.     Thofe  who  have  been  ufed  to  liv- 
ing in  large  apartments,  in  which  the  large  fires 
that  are  kept  up,  inftead  of  making  the  rooms 
equally  warm,    do  little  more  than  increafe  the 
violence  of  thofe  flreams  of  cold  air,  which  come 
whiftling  in  through  every  crevice  of  the  doors  and 
windows  ;  when  fuch  perfons  come  into  a  room  in 
which  an  equal  and    genial  warmth   prevails  in 
every  part,  ftruck  with  the  novelty  of  the  fenfa- 
tion  that  this  general  warmth  produces,  they  are 

E  E  2  very 


404  ^f  '*^  Salubrity  [essay  xir. 

very  apt  to  fancy  that  the  air  is  clofe^  and  confe- 
quently  that  it  muft  be  unwholefome,  and  are 
uneafy  until  a  door  or  a  window  be  opened,  in 
order  that  they  may  get  what  they  call  frejh  air. 

But  they  do  not  feem  to  make  a  proper  dif- 
tindtion  between /r^  air,  and  pure  air.  When 
they  call  for  frejh  air,  they  doubtlefs  mean  purer 
air.  They  certainly  get  colder  air,  but  I  much 
doubt  whether  they  often  get  air  that  is  more 
wholefome  to  breathe ;  and  it  is  moft  certain  that 
the  chilling  ftreams  and  eddies  that  are  occafioned 
in  the  room  by  the  frefh  air  fo  introduced,  are 
extremely  dangerous,  and  often  are  the  caufe  of 
the  moft  fatal  diforders. 

It  is  univerfally  allowed  to  be  very  dangerous 
to  be  expofed  in  a  ftream  of  cold  air,  efpecially 
when  ftanding  or  fitting  ftill; — but  how  much 
muft  the  danger  be  increafed  if  one  fide  of  the 
body  be  heated  by  the  powerful  rays  from  a  large 
fire,  while  the  other  is  chilled  by  thefe  cold  blafts? 
And  there  is  this  Angular  circumftance  attending 
thefe  chills,  that  they  frequently  produce  their 
mifchievous  efFefts  without  our  being  fenfible  of 
them ;  for  as  the  mind  is  incapable  of  attending 
to  more  than  one  fenfation  at  one  and  the,  fame 
time,  if  the  intenfity  of  the  fenfation  produced  by 
the  heat  on  the  one  fide  of  the  body  be  fuperior 
to  that  of  the  cold  on  the  other,  we  fliall  remain 
perfeftly  infenfiblc  of  the  cold,  however  fevere  it 
may  really  be,  and  if  we  are  induced  by  the  dif- 
agreeablenefs  of  what  we  do  feel  to  turn  about,  or 

change 
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change  our  pofition  or  fituatioiij^  this  movemeiit 
will  be  occafioned,  not  by  the  cold,  which  we. do 
not  feel,  but  by  the  heat,  which  being  fuperior  in 
its  efFeft  upon  us,  engages  all  our  attention. 
And  hence  we  may  account  for  thofe  fevere  colds 
or  catarrhs,  which  are  fo  frequently  gotten  in 
liot  rooms  in  this  countiy  by  perfons  who  are 
not  confcious  at  the  time  of  being  expofed  to 
any  cold,  but,  on  the  contrary,  fufFer  great  and 
continual  inconvenience  from  the  heat. 

I  -have  faid,  that  thefe  colds  are  gotten  in  hot 
rooms,  but  it  would  have  been  more  accurate  to 
have  faid  in  rooms  where  there  is  a  great  fire — or 
where  there  is  a  great  heat,  occafioned  by  a  great 
number  of  burning  candles,  or  by  a  great  number 
of  perfons  crowded  together, — for  it  is  very  feldom  ' 
-indeed  that  a  room  is  much  heated  in  this 
country,  and  their  being  cold  is  the  principal  caufc 
which  renders  partial  heats  that  occafionalJy  exift 
in  them  fo  veiy  injurious  to  health. 

The  air  of  the  room  that  comes  into  contadt  with 
the  cold  walls,  and  with  the  enormous  windows, 
which,  in  open  defiance  of  every  principle  of  good 
tafte,  have  lately  come  into  faftiion,  is  fuddenly 
cooled,  and  being  condenfed,  and  made  fpecifi- 
cally  heavier  than  it .  was  before,  in  confequence 
of  this  lofs  of  heat,  it  defcends  and  forms  cold 
ftreams,  that  are  fo  much  the  more  rapid  and 
niore  dangerous  as  the  partial  heats  in  the  room 
are  more  intenfe, — confequently  they  are  the  more 

E  E  3  dan* 
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dangerous,  as  they  are  lefs  liable  to  be  obferved  or 
felt. 

If  to  thefe  cold  currents  which  are  generated 
in  the '  room,  we  add  thofe  which  come  into  it 
from  without,  to  fupply  the  enormous  quantity  of 
air  that  is  continually  going  off  by  the  chimney, 
when  there  is  a  great  quantity  of  coals  burning  in 
an  open  grate,  we  (hall  not  be  furprifed,  that 
thofe  who  venture  to  go  into  fuch  rooms  without 
oeing  well  wrapped  up  in  furs,  or  other  warm 
cloatliing,  fhould  be  liable  to  take  colds. 

I  never  fee  a  delicate  young  lady  drefled  in 
thin  muflins,  or  gauzes,  in  the  midft  of  winter, 
expofe  herfelf  in  fuch  a  perilous  fituation,  with- 
out fhuddering  for  the  confequences.  But  how 
many  young  perfons  of  both  fexes  do  we  find^  of 
delicate  habits,  and  particularly  among  the  higher 
ranks  of  fociety? — And  what  vaft  numbers  are 
carried  off  annually  by  confumptions ! 

It  is  well  known,  that  this  dreadful  diforder  is 

nlmoft  always  brought  on  by  colds,  arid  that  the 

cold  of  winter  is  commonly  fatal  to  confumptive 

people;  but  why  ftiould  the  inhabitants  of  this 

ifland  be  fo  peculiarly  fubjed  to  thefe  colds  ?  Is  it 

not  highly  probably  f hat  it  is  becaufe  they  do  not 

take  proper  care  to  prevent  them  ? — For  my  part 

I  declare,  in  the  moft  ferious  manner,  that  I  have 

pot  the  fmalleft  doubt    th^t    this  is  really  the 
cafe. 

Much  has  be^n  faid  of  the  fuppoftd  danger  oj 

ki?6ping  rooms  warm  in  w;ntpr^  on  account  of  the 

^  "  '  neceft 
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neceflity  moll  people  are  under  of  fometimcs  gO'- 
ing  into  the  cold  air.  But  how  many  proofs  are 
there,  that  thcfe  fudden  tranfitions  from  heat  to 
cold,  or  from  cold  to  heat,  are  not  attended  with 
danger,  if  care  be  taken  to  be  properly  cloathed, 
and  if  the  heats  and  colds  are  not  partial  ? 

Hqw  very  hot  do  the  Swedes  and  the  Ruffians 
keep  their  houfes  during  the  long  and  fever? 
frofts  that  prevail  in  winter  in  thofe  countries  ? 
and  yet  no  people  are  more  ftrong  and  healthy 
than  they  are,  nor  are  there  any  lefs  liable  \q  ca- 
tarrhs and  confumptions, 

It  is  the  very  warm  roopis  in  which  this  hardy 
race  of  men  fpend  much  of  their  time  in  winter, 
(which,  by  proipoting  a  free  circulation  of  their 
blood  gives  them  health  and  ftrength)  that  ena- 
bles them  to  fupport,  without  injury,*expoftire,/(?r 
Jhort  periodsy  to  the  mod  intenfe  cold. 

In  Qermany,  the  rooms  of  people  of  rank  and 
falhion  are  commonly  kept,  in  winter,  at  the  tem-r 
perature  of  about  64"  or  65"  of  Fahrenheit*s  ther- 
mometer (the  dwellings  of  the  peafants  are  kept 
much  hotter) ;  but  though  the  ladies  in  that 
country  are,  from  th?ir  infancy,  brought  up  with 
the  greateft  care,  and  are  as  little  expofed  to  hard-; 
fhips,  as  the  women  of  condition  in  this,  or  in  any 
other  country,  they  find  no  inconvenience  in  go- 
ing out  of  thcfe  warm  rooms  into  the  cold  air^ 
They  even  frequent  the  plays  and  the  operas,  an4 
go  on  flaying  parties,  during  the  fevereft  frpfts,  ?ind 
^end  one  whol?  month  in  the  depth  of  winter  (in 
.    ..  *?4  the 
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the  feafon  of  the  carnival)  in  one  continued  round 
of  balls  and  mafquerades.  And,  what  may  per- 
haps appear  to  many  ftill  more  incredible,  they 
fcldom  fail,  whatever  the  feverity  of  the  weather 
may  be,  to  fpend  half  an  hour  every  morning  in 
a  cold  church. 

But  if  in  Germany,  where  the  winters  are  in- 
comparably more  fevcre  than  they  are  in  this 
country,  perfons  tenderly  brought  up,  and  of  de- 
licate habits,  find  no  inconvenience  whatever  in 
living  in  warm  rooms,  and  in  going  from  them 
into  the  cold  air,  why  (hould  warm  rooms  be  un- 
wholefome  in  this  country  ? 

There  cannot  furely  be  any  thing  injurious  to 
health  in  the  genial  warmth  of  6o'  or  65';  and  if 
pure  air  for  refpiration  is  what  is  wanted,  the  great 
height  of  our  rooms  in  England  fecures  us  againft 
all  danger  from  that  quarter. 

The  prejudice  in  this  country  againft  living  in 
warm  rooms  in  winter^  has  arifen  from  a  very  na- 
tural caufe;  and  though  the  prejudice  is  general, 
and  very  deeply  rooted,  as  its  caufe  is  known  to 
me,  I  really  have  hopes  that  I  fhall  be  able  to 
combat  it  with  fome  fuccefs*     I  am  peffeftly  fure 
that  juftice  will  be  done  to  the  purity  of  my  in- 
tentions in  engaging  in  this  arduous  undertaking, 
and  that  I  look   upon  as  a  circumftance  of  no 
fmall  importance,  efpecially  when  I  confider  that 
it  can  hardly  efcape  the  obfervation  of  my  reader, 
that  few  perfons  can  be  better  qualified  by  their 
own  experience,  to  give  an  opinion  oi^  any  fubje<^, 

than 
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than  I  happen  to  be  to  give  mine  on  that  under 
confideration, 

I  went  to  Germany  many  years  ago,  with  as 
ftrong  a  prejudice  againft  warm  rooms  as  any  body 
can  have,  but  after  having  fpent  twelve  winters  in 
that  country,  I  have  learnt  to  know  that  warm 
rooms  are  very  comfortable  in  cold  weather,  and 
that  they  certainly  tend  to  the  pre{ervation  of 
health: 

Having  occupied  a  very  large  houfe,  in  which 
there  are  feveral  apartments  that  are  furniflied 
with  open  chimney  firc-places,  I  have  had  an  ex- 
cellent opportunity  of  making  experiments  of  the 
comparative  advantages  and  difadvantages  of  warm- 
ing rooms  with  them,  and  with  ftoves,  and  my 
opinions  on  thefc  fubjefts  have  not  been. haftily 
formed,  but  have  been  the  refult  of  much  patient 
inveftigation.  They  have  been  the  refult  of  con- 
viaion. 

Were  there  any  thing  new  in  what  I  recommend, 
I  might  be  fufpefted  of  being  influenced  by  a  de- 
fire  to  enhance  the  merit  of  my  own  difcoveries  or 
inventions;  but  as  there  is  not,  this  fufpicion 
cannot  exift ;  and  I  may  fairly  cxpe6t  to  be  heard 
with  that  impartiality  which  the  purity  of  my  in- 
tentions give  me  a  right  to  expeft. 

It  may^  perhaps  be  afked  by  fome,  what  right  I 
have  to  meddle  at  all  in  a  bufinefs  that  does  not 
concern  me  perfonally  ?  Why  not  let  the  people 
of  this  country  go  on  quietly  in  their  own  way, 
without  tiring  them  with  propofals  for  introducing 

changes 
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changes  in  their  cuftoms  and  manner  of  living,  to 
which  they  evidently  have  a  decided  averfion  ? 

To  fuch  <jueftions  and  obfervations  as  thefe  I 
Ihould  make  no  reply,  but  fliould  ftill  feel  anxious 
to  promote,  by  every  means  in  my  power,  all  fiich 
improvements  as  tend  to  increafc  the  comforts  and 
innocent  enjoyments  of  life,  frorn  whatever  quarter 
they  might  come. 

If  it  be  wifdom  to  choofe  what  is  good,  it  muft 
be  folly  to  rcfufe  what  is  advantageous  to  us  ; — 
and  if  liberality  be  an  ornament  to  a  refpedtablf 
character,  it  is  weal^nefs  to  be  aftiamed  of  adopting 
the  ufeful  inventions  of  our  neighbours. 

I  am  not  without  hopes,  that,  at  fome  future 
period,  houfes  in  England  will  become  as  cele- 
brated for  warmth  and  comfort,  as  they  are  now 
for  ne^^tnefs,  and  for  the  richn§fs  j^nd  el^g^nce  of 
their  furniture,    . 

However  habit  may  have  reconciled  us  to*  it,  or 
rendered  us  infenfible  to  its  efFefts,  cold  is  un- 
doubtedly a  very  great  phyfical  evil.  It  may  be, 
and  no  doubt  is,  produftive  of  good  in  fome  way 
or  other,  but  that  is  not  a  fuiB^.ient  reafon  why 
we  Ihould  not  endeavour  to  guard  ouffelyes  againft 
its  painful  and  difagreeable  effefts,  Their  being 
painful  is  a  proof  of  their  being  hurtful,  and  it  \% 
moreover  a  kind  intimation  to  ^s  of  |:he  prefence 
of  an  enemy,  to  be  avoided. 

We  may,  no  doubt,  by  habit,  inure,  ourfelve§ 
to  cold  ir^  fuch  a  manner  as  to  render  our  bodies 
in  fpme  c}t*grj?e  infenfible  to  it  4  but  doe$  it  necef; 

farily 
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farily  follow  that  by  thefe  ^  means  its  pernicious 
.effefts  on  us  are  prevented,  or  even  diminifhed? 
■  I  fee  no  reafon  for  fuppofing  this  to  be  the  cafe; 

If  inuring  to  cold  were  a  fufRcient  prefervative 
Agaioft  its  bad  efFefts,  this  method  (which,  cer- 
tainly, would  be  the  moft  economical)  would,  we 
have  reafon  to  think,  have  been  adopted  by  Pro- 
vidence in  refped  to  brute  animals;  but  bep.fts 
and  birds  which  pafs  the  winter  in  cold  climates, 
arp  all  furnilhed  with  warm  winter  garments. 

What  provident  nature  furnilhes  to  brute  ani- 
mals, man  is  left  to  provide  for  himfelf,  or  to  fup- 
ply  the  wai)t  of  jt  by  his  ingenuity. 

If  living  in  cold  rooms  really  tended  to  give 
ftrength  and  vigour  to  the  conftitution,  and  to 
en^ljle  men  to  fupport  without  injury  tk'e  piercing 
cold  of  winder,  we  n^ight  expeft  that  the  dwellings 
of  the  inhabitant^  of  tlie  Polar  regions  would  be 
kept  at  a  very  low  temperature;  but  this  is  fo  far 
from  being  the  cafe  in  fa6t,  that  we  always  find 
the  hotteft  rooms  in  the  coldeft  climates. 

If  the  tranfition  from  a  hot  room  to  the  colfl 
air  were  fo  dangerous  as  it  is  reprefented,  how  does 
it  happen  that  Swedes  and  Laplanders,  who  live 
in  rooms  th^t  are  kept  exceffively  hpt,  do  not 
take  cold  when  they  expofe  themfelvcs  to  the  iq- 
tenfe  cold  of  their  winters  ? 

Swedes  and  Ruffians,  who  pafs  the  winter  in  Eng- 
land, never  fail  to  complain  of  the  uncomfortable 
coldnefs  of  our  houfes,  and  feldom  efcape  catarrhs, 
^nd  other  jijforders  occafioijed  by  cold^    And  the 

ficknefs 
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ficknefs  and  mortality  which  prevailed  among  the 
Ruffian  foldiers  and  failors,  who  wintered  in  this 
country  in  the  years  1798  and  1799,  were  gene- 
rally, and  no  doubt  juftly  afcribed  to  their  being 
unable  to  fupport  the  cold  to  which  they  were  ex- 
pofed  in  our  barracks,  and  in  our  hofpitals;  a  de- 
gree of  cold  to  which  they  never  had  been  accuf- 
tomed,  within  doorsy  and  which  to  them  appeared 
to  be  quite  infupportable. 

Thefe  are  ftrong  fafts ;  and  the  evidence  they 
afford  in  the  cafe  under  confideration,  is  pointed, 
and  appears  to  me  to  be  incontrovertible.  There 
are  many  other  fimilar  fafts  that  might  be  adduced 
in  fupport  of  the  poiition  we  are  endeavouring  to 
eflablifh. 

It  has  often  been  obje6ted  to  warm  rooms,  that 
the  air  in  them  is  always  confined,  and  confe- 
quently  unwholefome;  but  no  argument  more 
perfeftly  groundlefs  and  nugatory  was  ever  ad- 
duced in  fupport  of  a  bad  caufe. 

When,  in  cold  weather,  a  room  is  kept  warm, 
the  air  in  it,  fo  far  from  being  confined,  is  con- 
tinually changing.  Being  fpecifically  lighter  (in 
confequence  of  its  being  warm)  than  the  air  with- 
out, it  is  impoffible  to  open  and  (hut  a  door 
without  vaft  quantities  of  it  being  forced  out  of  the 
room  by  the  colder  air  from  without,  which  rufhes 
in ;  and  if  at  any  time  it  be  required  to  ventilate 
the  room  in  fo  complete  a  manner  that  not  a  par* 
tide  of  the  air  in  it,  (hall  remain  in  it,  this  may  be 
done  in  lefs  time  than  one  minute,  merely  by  let-* 

ting 
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ting  down  the  top  of  one  of  the  wincJows,  and  at 
the  fame  time  opening  a  door  which  will  admit 
the  external  colder,  and  heavier  air.  And  it  muft 
not  be  imagined  that  the  room  will  be  much'  cooled 
in  confequence  of  this  complete  ventilation. — So  far 
from  it,  a  perfon  returning  into  it,  three  or  four 
minutes  after  it  had  been  ventilated,  and  the  air 
in  it  totally  changed,  would  not  find  its  tempera-, 
ture  fenfibly  altered. 

The  walls  of  the  room  would  ftill  be  nearly  as 
warm  as  before,  and  the  radiant  heat  from  thofe 
walls,  paffing  through  the  tranfparent  air  of  the 
room,  without  any  fenfible  diminution  of  their 
calorific  powers,  would  produce  the  fame  fenfation 
of  warmth  as  they  did  before.  And  even  the  cold 
air  admitted  into  the  room  would  in  a  few  minutes 
become  really  warm.  And  as  the  fpecific  gravity 
of  air  is  fo  very  fmall,  compared  with  that  of  the 
denfe  folid  materials  of  which  the  walls,  floor, 
and  ceiling  of  the  room  are  conftrufted,  the 
warming  of  this  air  will  not  fenfibly  cool  the 
room. 

Hence  we  fee  how  eafy  it  is  to  ventilate  warm 
rooms,  in  cold  weather,  and  alfo  how  impoffible 
it  would  be  to  live  in  fuch  a  room,  without  the 
air  in  it  being  perpetually  changed,  and  replaced 
with  frefti  and  pure  air  from  without. 

It  is  thofe. who  inhabit  cold  rooms  who  are  ex- 
pofed  to  the  danger  of  breathing  confined  air  ^  for 
it  would  be  in  vain  to  open  the  doors  and  win- 
dows 
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dows  of  fucli  an  apartment ;  if  the  air  in  it  is  as 
cold,  and  confcquently  jull  as  heavy,  as  that  with- 
out, there  is  no  phyfical  reafon  why  it  ihould  move 
out  of  its  place.  Part  of  it  may  indeed  be  blown 
out  by  a  wind,  or,  without  opening  the  dooi"s  and 
windows,  a  part  of  it  may  be  forced  up  the  chimney, 
if  there  be  a  fire  burning  in  it ;  but  this  kind  of 
ventilation  is  not  only  dangerous  in  a  very  high 
degree,  to  the  health  of  thofe  who  are  in  the  room, 
but  it  is  alfo  partial,  and  very  incomplete.  As 
the  currents  of  cold  air  which  fupply  the  draught 
of  an  open  chimney  fire  are  confined  to  the  bottom 
of  the  room,  below  .the  level  of  the  mantel  of  the 
fire-place,  the  fame  air  may  remain  for  weeks  in 
the  ypper  parts  of  the  room,  and  perhaps  for  a 
piuch  longer  time  in  fome  remote  corner,  far  from 
the  fire. 

I  think  enough  has  now  been  faid  to  prove  to 
the  fatisfaclion  of  every  reafonable  perfon  who  is 
difpoied  to  liften,  and  willing  to  be  convinced, 
that  the  air  ^n  rooms  properly  and  equally  warmed 
in  cold  weather  cannot  be  confined  and  contami- 
nated ; — and  that  inhabiting  warm  rooms  in  win- 
ter, fo  far  from  rendering  perfons  weak  and  unable 
to  bear  the  cold  on  going  abroad,  is  the  beft  pre- 
fervative  againft  the  bad  efFedts  of  occafional  ex- 
pofure  to  cold. 

If  there  are  any  perfons  who  like  cold  rooms, 
and  partial  chilling  ftreams  of  cold  air,,  and  prefer 
them  to  the  genial  warmth  of  a  mild  and  equal 

tempe- 
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temperature,  that  choice  muft  be  cdnfidered  as  a 
matter  of  tajley  about  which  tliere  is  no  difput- 
ing. 

There  is  a  fimple  experiment,  eafily  made,,  and 
no  wife  dangerous,  which  (hews,  in  a  fenfible  and 
convincing  manner,  that  warmth  prepares  the  body 
to  bear  occafional  cold  without  pain  and  without 
injury :  let  a  perfon  in  health,  rifing  from  a  warm 
bed,  after  a  good  night's  reft,  in  cold  weather, 
put  on  a  dry  warm  (hirt,  and  dreffing  himfelf 
merely  in  his  drawers,  ftockings,  and  flippers ;  let 
him  go  into  a  room  in  which  there  is  no  fire,  and 
walk  leifurely  about  the  room  for  half  an  hour, 
or  let  him  fit  down,  and  write  or  read  during  that 
time,  he  will  find  himfelf  able  to  fupport  tlvs 
trial  without  the  fmalleft  inconvenience ;  the  cold 
to  which  he  expofes  himfelf  will  hardly  be  felt ; 
and  no  bad  confequfences  to  his  health  will  refult 
from  the  experiment.  Let  him  now  repeat  this 
experiment  under  different  circumftances.  In  the 
evening  of  a  chilly  day,  and  when  he  is  (hivering 
with  cold,  let  him  'undrefs  himfelf  to  his  fliirt, 
and  fee  how  long  he  will  be  able  to  fupport  expofure 
to  the  air  in  a  cold  room  in  that  light  drefs. 

There  is  another  remarkable  fad,  with  which  I 
was  made  acquainted  by  an  eminent  Phyfician  of 
London,  Dr.  Blane,  which  can  hardly  be  ac- 
counted for  but  on  a  fuppofition  that  heat  pre- 
pares and  enables  the  body  to  fupport  cold. 
Thofe  peifons  whoy  after  having  remained  feveiral 
years  in  the  hot  climates  of  India,  return  to  refide 


in 
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in  this  country,  do.  not  feel  near.fo  much  incon- 
venience from  the  cold  of  our  climate  the  firft 
year  after  their  return,  as  they  do  the  fecond.— 
If  they  would  be  perfuaded  to  live  in  warm  rooms, 
when  they  are  within  doors ;  and  make  a  free  ufe  of 
the  warm  bath,  they  never  would  feel  any  incon- 
venience from  it  y  and  they  might  with  fafety  take 
much  more .  exercife  in  the  open  air  *  than,  they 
now  do. 

Occafional  expofure  to  cold,  when  the  body  is 
prepared  to  fupport  it,  fo  far  from  being  dan- 
gerous, or  injurious  to  health,  is  falubrious  in  a 
high  degree. 

It  is  in  order  that  people  may  be  enabled  to  go 
abroad  frequently,  and  enjoy  the  fine  bracing  cold 
of  winter,  that  I  am  fo  anxious  that  they  (hould 
inhabit  warm  comfortable  rooms,  when  they  are 
within  doors.  But  if,  during  the  time  when  they 
are  fitting  ftill,  without  exercife,  the  circulation 
of  the  blood  is  gradually  and  infenfibly  diminifhed 
by  the  cold  which  furrpunds  them,  and  above  all, 
by  the  cold  currents  of  air  in  which  they  areex- 
pofed,  it  is  not  poflible  that  they  fhould  be  able 
to  fupport  an  additional  degree  of  cold  without 
finking  under  it. 

They  are  like  water,  which,  by  long  expofure 
to  moderate  cold,  in  a  ftate  of  reft,  has  been  flowly 
cooled  down  below  the  freezing  point;  the  fmalleft 
additional  cold,  or  the  fniall  agitation,  changes  it 
to  ice  in  an  inftant;  but  water  at  a  higher  tem- 
perature, and  full  of  latent  heat,  will  fupport  the 
6  fame 


ESSAY  XII.]  of  Warm  Rooms.  417 

lame  degree  of  fevere  froft,  for  a  confiderable 
time,  without  appearing  to  be  at  all  afFedted  by 
it. — The  more  attentively  this  comparifon  is  con- 
lidered,  the  more  juft  will  it  be  found;  and  the 
more  conclufive  will  be  the  inferences  that  are 
derived  from  it. 

If  man  has  been  lefs  kindly  u{ed  than  brute 
animals  by  being  fent  naked  into  the  world,  with- 
out a  garment  to  cover  and  defend  from  the  in- 
clemency of  the  feafons,  the  power  which  has 
been  given  him  over  fire  has  made  the  moft 
ample  amends  for  that  natural  deficiency ;  and  it 
would  be  wife  in  us  to  derive  all  poflible  advantages 
from  the  exercife  of  the  high  prerogative  we  enjoy. 
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Of  the  Salubrity  of  Warm  Bathing. 

HA  B  I  any  hopes  of  being  able  j  by  any  thing  I 
could  fay,  to  prevail  on  the  inhabitants  of  this 
illand,  to  adopt  more  generally  a  pradtice  which  fo 
many  nations  have  confidered  as  a  moft  rational 
luxury,  and  which,  no  doubt,  is  as  conducive  to 
health,  as  it  is  efTential  to  perfonal  cleanlinefs,^  I 
fliould  think  my  time  well  employed  were  I  to  write 
a  volume  in  recommendation  of  warm  bathing :  but 
I  am  fenfible,  that  after  all  that  has  already  been 
faid  on  that  fubjeft,  by  ancient  and  modern 
writers; — by  hiftorians,  and  by  medical  men; — 
what  I  could  add  would  be  of  little  avail.  The 
fubjeft  is,  however,  fo  intimately  connected  with 
that  treated  in  the  preceding  Eflay  (XII.)  that  I 
may,  perhaps,  without  any  impropriety,  take  the 
liberty   to   make  a  few  obfervations   concerning 

It. 

If  a  perfe6tly  free  circulation  of  the  blood, 
brought  on  and  kept  up  for  a  certain  time,  with- 
out any  violent  mufcular  exertion,  and  confequently 
without  any  expence  of  ftrength,  be  conducive  to 
health,  in  that  cafe  warm  bathing  muft  be  whole- 
fome;  and  fo  far  from  weakening  the  conftitution, 
muft  tend  very  powerfully  to  ftren^hen  it. , 

F  F  3  Among 
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Among  thofe  nations  where  warm  bathing  has 
been  mod  generally  praftifed,  and  where  the  efieds 
of  it  have  of  courfe  been  beft  known,  no  doubts 
have  ever  been  entertained  of  its  being  very  bene- 
ficial to  health;  and  nobody  can  doubt  of  its 
being  pleafant  and  agreeable  in  a  high  degree. 

Had  warm  bathing  never  prevailed  but  in  cer- 
tain climates,  doubts  might  be  entertained  of  its 
genera/  ufefulnefs ;  but  fo  many  nations, — ^remote 
from  each  other, — ^and  inhabiting  countries  ex- 
tremely different,  not  only  in  refpeft  to  climate, 
but  alfo  in  refped  to  fituation  and  produce,  and 
where  manners  and  cuftoms  have  been  extremely 
different  in  all  other  refpe6ks,  have  praflifed  it, — 
that  we  may  fafely  venture  to  pronounce  warm 
bathing  to  be  ufeful  to  man. 

It  was  by  accident  i  was  led,  about  two  yean 
ago,  to  confider  this  fubje<%  with  that  attention 
which  it  appears  to  me  to  deferve  -,  and  I  then  made 
an  experiment  on  myfelf,  the  refult  of  which  I 
really  think  very  interefting,  and  of  fuffident  im-^ 
portance  to  deferve  being  made  known  to  the 
public  r 

The  waters  of  Harrowgate,  in  Yorkihire,  having 
been  recommended  to  me  by  my  phyficianr  I  went 
there  in  the  month]  of  July  1 800,  and  remained 
there  two  months.  I  began  with  drinking  the 
waters,  at  the  well, every  morning,  and  with  bathing 
in  them,  warmed  to  about  96*  of  Fahrenheit's 
thermometer,  every  third  day,  at  my  lodgings. 

At  firfl,  I  went  into  the  bath  at  about  ten 

o'dock 
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o'clock  in  the  evening,  and  remained  in  it  from 
ten  to  fifteen  minutes  j  and  immediately  on  coming 
out  of  it,  went  to  bed,  my  bed  having  been  well 
warmed,  with  a  view  to  preventing  my  taking 
told. 

Having  purfued  this  method  fonte  time,  and 
finding  myfelf  frequently  feverifti  and  reftlels  aftei! 
bathing,  I  accidentallyj  in  converfation^  men-* 
tioned  the  circumftance  to  an  intelligent  gentle-* 
hian,  who  happened  to  lodge  in  the  houfe,  and  who 
had  long  been  in  a  habit  of  vifiting  Harrowgate 
fevery  year.  He  advifed  me  to  change  >my  hour  of 
bathing;  and  to  flay  longer  in  the  bath;  and^ 
above  all,  to  avoid  going  into  a  warmed  bed  on 
toming  out  of  it.  I  followed  his  advice^  and  (hall 
have  rcafon,  all  my  life^  to  thank  him  for  iti 

I  now  went'  into  the  bath  regularly  .every  third 
day,  about  two  hours  before  dinnerj  and  ftaid  in 
it  half  an  hour^  and  on  coming  out  of  it,  inftead  of 
going  into  a  Warmed  bed^  I  merely  had  myfelf 
wiped  perfeftly  dry  with  warmed  cloths,  in  a 
Ivarmed  room,  adjoining  to  the  bath ;  and  drelfing 
myfelf  in  a  bed-gown,  which  was  moderately  warm, 
I  retired  to  my  room,  where  I  remained  till  dinner 
time,  amufing  myfelf  with  walking  about  the  room^ 
and  with  readingj  or  writing,  till  it  was  time  to 
drcfs  for  dinnen 

The  good  effeds  produced  by  this  change  of 
method  were  too  flriking  not  to  be  remarked,  and 
rememberedi  I  was  no  longer  troubled  with  any 
of  thofe  feverifti  heats  after  bathing,  which  I  expe- 

F  F  4  xienced 
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rienced  before;  and  fo  far  from  feeling  ekiilyj  or 
being  particularly  fcnfible  to  cold  on  coming  out  of 
the  bath,  I  always  found  myfelf  Icfs  fenfible  to  cold 
after  bathing  than  before.  I  even  obferved  re- 
peatedly and  invariably,  that  the  glow  of  health, 
and  pleafing  flow  of  fpirits,  which  refulted  from  the 
full  and  fred  circulation  of  the  blood,  which  bathing 
had  brought  on,  continued  for  many  hours;  and 
never  was  followed  by  any  thing  like  that  diftreff- 
ing  languor  which  always  fucceeds  to  an  artificial 
increafe  of  circulation,  and  monlentary  flow  of 
fpirits,  which  are  produced  by  stimulating  me- 
dicines. 

I  regularly  found  that  I  had  a  better  appetite 
for  my  dinner  on  thofe  days  when  I  bathed,  than  on 
thofe  when  I  did  not  bathe, — ^and  alfo,  that  I  had  a 
better  digeftion,  and  better  fpirits ;  and  was  ftronger 
to  endure  fatigue ;  and  lefs  fenfible  to  cold  in  the 
afternoon  and  evening. 

As  thefe  favourable  refults  appeared  to  be  quite 
regular  and  conftant,  I  was  induced  to  proceed  to 
a  more  decifive  experiment.  I  now  began  to 
bathe  every  Jecond  day ;  and  finding  that  all  the 
advantageous  effefts  which  I  had  before  expe- 
rienced from  warm  bathing  flill  continued,  I  was 
encouraged  to  go  one  ftep  further;  and  I  how  began 
to  bathe  every  day. 

This  experiment  was  thought  to  be  very  ha- 
zardous, by   many   perfons  at   Harrowgate,  and 
even  by  the  phyfician,  who  did  not  much  approve 
of  my  proceedings;  but  as  no  inconvenience  of 
•^  any 
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any  kind  appeared  to  refult  from  it,  and  as  I  found 
myfelf  growing  ftronger  every  day,  and  gaining 
fre(h  health,  adivity,  and  fpirits,  I  continued  the 
pradtice,  and  adually  bathed  every  day^  at  two 
o'clock  in  the  afternoon,  for  half  an  hour,  in  a 
bath  at  the  temperature  of  96°  and  97  degrees  of 
Fahrenheit's  fcale,  during  thirty-five  days. 

The  falutary  effecls  of  this  experiment  were  per- 
fedkly  evident  to  all  thofe  who  were  prefent  and 
faw  the  progrefs  of  it,  and  the  advantages  I  re- 
ceived from  it  have  been  permanent.  The  good 
ftate  of  health,  which  I  liave  fince  enjoyed,  I 
afcrlbc  to  it  intirely, — But  it  is  not  merely  on  ac- 
count of  the  advantages  which  I  happened  to  de- 
rive from  warm  bathing,  which  renders  me  fo  warm 
an  advocate  for  the  practice. — Exelufive  of  the 
wholefomenefs  of  the  warm  bath,  the  luxury  of 
bathing  is  fo  great,  ^ nd  the  tranquil  ftate  of  mind 
and  body  which  follows  it,  is  fo  exquifitely  de- 
lightful, that  I  think  it  quite  impoflible  to  recom- 
mend it  too  ftrongly,  if  we  confider  it  merely  as  a 
rational  and  elegant  refinement. 

I  am  perfuaded,  however,  that  we  are  very  far, 
in  this  country,  from  underftanding  the  beft  me- 
thod of  fitting  up  warm  baths,  and  of  ufing  them 
in  the  moft  comfortable  and  advantageous  ilnan- 
ner.  It  appears  to  me  to  be  quite  evident  that  it 
is  not  the  water,  but  the  warmth  to  which  moft,  if 
not  all  the  good  effedts  experienced  from  warm 
bathing,  ought  to  be  afcfibed. 

Among  thofe  nations  where  warm  bathing  has 

been 
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been  moft  generally  praftifed,  water  has  feldom 
beem  employed,  except  occafionally^  and  merely 
for  walhing  and  cleaning  the  fkin :  and   though 
wadiing  in  warm  water  is  pleafant^and  is,  no  doubt^ 
very  wholefome;  yet,  remaining  with  the  whole 
body,  except  the  head,  plunged  and  imitierfed  in 
that  liquid  for  fo  great  a  length  of  time  as  is  ne* 
ceffary,  in  order  that  a  warm  bath  may  produce 
its  proper  falutary  effedls,  is  not  very  agreeable, 
nor  is  it  probably  either  neceffary  or  falutary. 
.  The  manner  in  which  i  warm  bath  operatesi  ill 
producing  the  pleafant  and  falutary  effefts  which 
are  found  to  be  derived  from  it^  appears  to  me  to 
be  fo  evident  as  to  admit  of  no  doubt  or  difference 
of  opinion  on  that  fubjedt* 
The  genial  warmth  which  is  applied  to  the  ikin^ 
^  in  the  place  of  the  cold  air  of  the  atitiofphere,  by 
whicfe  we  are  commonly  furrounded>  expands  all 
thofe  very  fmall  veffels  where  the  extremities  of 
the  arteries  and  veins  unite,  and  by  gently  ftimu- 
lating  the  whole  frame  produces  a  free  and  full 
circulation,  which^  if  continued  for  a  certain  timei 
temoVes  all  obftriiftions  in  the  vafcular  fyftem,^  and 
J)uts  all  the  organs  into  that  ftate  of  regular,  free< 
and  full  motion,  which  is  eflential  to  health,  and 
alfo  to  that  delightful  repofe,-  accompanied  by  i 
confcioufnefs  of  the  power  of  exertion,  which  con- 
ftltutes  the  higheft  animal  enjoyment  of  'which  wc 
are  capable* 

If  this  ftatement  be  accurate,  it  cannot  be  diffi- 
cult to  explain,  in  a  manner  perfedly  fatisfador}^ 

why 
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why  a  "warm  bath  is  often  found  to  produce  ef- 
fefts  when  firft  ufed,  and  efpecially  by  thofe  who 
fiay  in  the  bath  for  too  fhort  a  time^  which  are 
very  different  from  thofe  which  it  ought  to  pro- 
duce, and  which  it  cannot  fail  to  produce  when 
properly  managed.  We  (hall  likewife  be  enabled 
to  account  for  the  feverifti  fymptoms,  which  refult 
from  going  out  of  a  warm  bath  into  a  warmed 
bed* 

The  beginning  of  that  ftrong  circulation^  which 
is  occafioned  on  firft  going  into  a  warm  bath,  is  an 
effort  of  nature  to  remove  obftruftions ;  and  if 
time  be  not  given  to  her  to  complete  her  work, 
and  if  (he  be  checked  in  the  midft  of  it,  the  con- 
fequences  muft  neceffarily  be  very  different  from 
thofe  which  would  refult  from  a  more  fcientific  and 
prudent  management.  Hence  we  fee  how  necef- 
fary  it  is  to  remain  in  a  warm  bath  a  fufficient  time  % 
—and  above  all,  how  effential  it  is  that  the  bath 
ihould  be  nally  warm^  and  not  tepid,  or  what  has 
been  called  temperate* 

When  we  confider  the  rapidity  with  which  water 
carries  off  heat  from  any  body  hotter  than  it^ 
which  is  immerfed  in  itjr  we  Ihall  find  reafon  for 
aftonilhment  that  any  perfon,  even  the  ftrongefl 
man  in  a  ftate  of  the  higheft  health,  is  able  to 
fupport  the  lofs  of  heat  which  muft  neceffarily  re- 
fult from  lying  for  half  an  hour  quite  motionlefs 
in  a  tub  of  water,  at  the  temperature  of  ^^  or  60 
degrees;  and  yet,  if  lam  rightly  informed,  baths 
at  that  temperature  have  fometimes  been  ordered 


4^8  Of  the  Saluh'ity  [essay  xiir* 

by  phyficians,  and  even  for  perfons  of  delicate  con- 
ftitutions, 

Becaufe  we  arc  able  to  fupport  that  degree  of 
cold,  without  injur)*-,  in  ahr^  that  is  very  far  indeed 
from  being  a  good  reafon  for  concluding  that  water 
at  that  temperature  would  not  be  hurtful ;  for 
water  is  800  times  more  denfe  than  air,  and  con- 
fequently  when  it  is  cold,  muft  deprive  our  bodies 
of  heat,  when  we  are  immerfed  in  it,  with  infi- 
nitely greater  rapidity  than  air,  at  the  fame  tem- 
perature, can  do. 

Having  reafon  to  think  that  phyficians  in  gene- 
ral are  not  fufEciently  aware  of  the  very  great  dif- 
ference there  is  in  the  powers  of  thefe  two  fluids 
to' carry  off  heat  when  they  are  both  at  the  fame 
temperature ; — and  having  myfelf  been  a  witnefs, 
more  than  once,  to  very  alarming  confequences 
which  have  refulted  from  the  ufe  of  what  was  called 
a  tepid  bathy  I  cannot  rcfift  the  inclination  I  feel 
to  avail  myfelf  of  this  opportunity  of  calling  the 
attention  of  medical  men  to  a  circumftance  which 
is,  mod  undoubtedly,  of  very  ferious  importance. 

When  we  go  into  a  bath  at  the  temperature  of 
about  96  degrees  (which  is  blood  heat)  though  the 
water  at  firft  may  feem  warm  to  us,  and  even  hot, 
yet  it  is  not  capable  of  communicating  much  heat 
to  us,  for  our  bodies  being  at  the  fame  tempera- 
ture, except  it  be  perhaps  at  the  very  furface  of 
the  fkin  (where  the  nerves  of  feeling  are  moft  plen- 
tifully diftributed)  there  is  no  reafon  why  heat 
fliould  pafs  out  of  the  water  into  us  j  but  if  the 

water 
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water  be  only  a  few  degrees  below  the  temperature 
of  the  blood,  though  it  may  feel  warm  when  we 
firft  go  into  the  bath,  yet  that  fen&tion  will  foon 
be  followed  by, one  of  a  very  different  natures  ^u^d 
the  water  will  carry  off  heat  very  rapidly  from  the 
furface  of  the  body. 

A  rapid  cooling  of  the  body,  by  carrying  off,  by 
a  mechanical'  procefs,  the  heat  generated  in  the 
body  by  the  aft  ion  of  the  vital  powers^  may,  or 
may  not,  be  advifeable  in  certain  cafes.  That  is 
a  queftion  of  nice  difcrimination,  and  one  upon 
which  I  am  perfeftly  fenfible  that  I  am  not  quali-* 
fied  to  decide :  but  I  may  be  allowed  to  point  out 
phyfical  confequences,  not  very  obvious,  and  con- 
fequently  not  likely  to  be  fubjedls  of  meditation 
and  inveftigation,  which  ought  certainly  to  be 
rightly  underftood. 

There  is  one  obfervation  more  refpeding  tepid 
and  temperate  baths,  which  appears  to  me  to 
be  deferving  of  particular  attention,  and  that  is, 
the  ftate  of  inaSlion  in  which  a  perfon  commonly 
remains  in  fuch  a  bath,  and  the  probable  confe* 
quences  of  inaction  under  fuch  circumftances. 
Swimming  is  univerfally  allowed  to  be  an  whole- 
fome  exercife,  and  there  are  few  inftances,  I  be- 
lieve, of  harm  arifing  from  it,  even  when  the  water 
has  been  at  a  much  lower  temperature  than  that 
of  the  blood  ;  but  I  am  far  from  being  of  opinion 
that  remaining  in  the  water,  without  any  mufcu* 
lar  exertion,  would  be  found  to  be  equally  condu- 
cive to  health. 

Cold 
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Cold  baths  are  perfedly  difierent  from  hot  baths^ 
and  tepid  baths^  and  the  intention  of  the  phy* 
£cian  in  ordering  them  is  alfo  different.  I  am  not 
prepared  to  explain  the  phyfical  effects  produced 
by  a  momentary  plui^e  into  cold  water ;  and  much 
lels  to  give  an  opinion  refpefting  the  faluhrity  of 
the  praft  ice  of  cold  bathing,  or  of  its  ufefulnefs  as 
a  remedy  for  certain  difcafes. 

But  to  return  from  thefe  fpeculations  ta  moic 
intercfting  details — ^to  the  refults  of  adkual  expcr- 
ments.-r-During  the  thirty-five  days  that  I  con- 
tinued to  make  daily  ufe  of  a  warm  bath,  I  made, 
a  number  of  experiments  on  myfelf,  in  order  fully 
to  fatisfy  my  own  mind  on  feveral  imj)ortant  points,, 
xefpefting  which    I   ftill  had  doubts  remaining^. 
Some  of  thofe   experiments  were  certainly   too 
hazardous  to  be  reconciled  to  fober  good  fenfe^, 
and  to  that  prudent  attention  to  the  prefervation 
of  health,  which  every  wife  man  would  be  alhamcd 
of  negleding.     But  though  I  may  be  blamcable 
for  my  temerity,  and  may  even  expofc  myfelf  to 
ridicule  by  making  a  difcovery  of  my  ralhnefs  j 
yet  I  am  fo  deeply  impreiTed  with  the  importance 
of  the  refults  of  fome  of  my  experiments,  that  I 
cannot  refrain  from  laying  them  before  the  public^ 

Havinglong  entertained  an  opinion,  that  the  moft 
cffeftual  means  that  can  be  ufed  to  prepare  the 
body  to  fupport,  without  inconvenience,  and  with* 
out  injury,  thofe  occafional  expofures  to  cold,  to 
which  every  perfon  is  liable  who  inhabits  a  cold 
countrj",  is,  by  a  proper  application  of  warmth,  anc^ 
7  without 
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without  the  fatigue  of  violent  mufcular  exertion,  to 
bring  on,  and  keep  up  for  a  certain  time,  at  certain 
intervals,  fuch  a  full,  ftrong,  and  free  circulation 
and  perfpiration,  as  fliall  effedually  remove,  from 
time  to  time,  all  thofe  gradual  contraftions  and 
obftruftions  which  chilling  cold  naturally  produces, 
and  give  a  new  impulfe  to  thofe  aftions  in  which 
life,  health,  and  ftrength  confift ;  I  imagined  that, 
if  this  opinion  was  well  founded,  the  ufe  of  the 
warm  bath,  inftead  of  rendering  my  habit  more 
delicate,  and  making  me  more  liable  to  take  cold 
on  expofing  myfelf  in  the  cold  air,  I  ftiould  cer- 
tainly find  myfelf  ftrengthened  by  it,  and  my  con-? 
flitution  rendered  more  robuft. 

The  firft  dired  proofs  I  hkd,  that  this  advan- 
tageous change  had  actually  taken  place  in  me, 
were  accidental ;  and  it  was  probably  that  difcovery 
which  induced  and  encouraged  me  to  expofe  my- 
felf voluntarily  to  more  fevere  trials. 

I  had,  from  the  time  of  my  firft  arrival  at  Har- 
rowgate,  been  in  a  habit  of  retiring  to  my  room 
towards  evening  every  day,  where  I  commonly 
Ipent  an  hour  or  more  in  reading  or  writing,  and 
as  I  never  had  any  fire  in  my  room,  I  frequently 
felt  myfelf  quite  chilled  by  the  cold  of  the  even- 
ing. At  this  time  I  bathed  only  once  in  three 
days ;  but  after  I  Had  begun  to  go  into  the  bath 
Defore  dinner,  I  foon  found  that  I  was  much  lefs 
fenfibje  to  the  cold  of  the  evening  on  thofe  days 
when  I  bathed,  than  on  thofe  when  I  did  not 
bathe. 

It 
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It  was  the  difcovery  of  this  intcrefting  facft 
which  contributed  much,  and  perhaps  more  than 
any  thing  elfe,  to  induce  me  to  take  the  refolutron, 
(which  was  confidered  as  very  violent  and  unad- 
vifcd)  of  going  into  the  bath  every  fecond  day, 
and  afterwards  every  day. 

After  I  had  continued  to  bathe  every  day  for 
fome  time,  I  no  longer  felt  the  fmalleft  inconve- 
nience from  the  cold  of  the  evening,  though  I 
frequently  fat  in  my  room  with  the  windows  open, 
when  the  weather  was  very  cold  and  chilly,  *till 
it  was  fo  dark  that  I  could  neither  fee  to  read  nor  to 
write  ;  and  when  I  joined  the  company  below,  I  felt 
myfelf  in  high  fpirits,  and  never  wanted  an  ex- 
cellent appetite  to  my  fupper.  My  fleep  was  un- 
difturbed  and  refrefhing  ;  and  every  thing  indicated 
the  return  of  perfeft  health. 

All  thefe  favourable  appearances  having  conti- 
nued for  fome  time,  and  finding  my  ftrength  to 
increafc  daily,  I  became  more  venturous,  and  fre- 
quently went  out  after  it  was  dark,  when  the 
evening  was  cold  and  raw,  and  walked  alone  more 
than  half  an  hour  on  the  bleak  dreary  common, 
which  lies  before  the  houfe  where  I  lodged  (the 
Ganby  Inn)  to  fee  if  my  conftitution  was  really  fo 
much  changed  as  to  enable  me  to  fupport  that 
trial  without  taking  cold. 

I  even  returned  on  foot  from  the  play-houfe, 
acrofs  the  common,  fevcral  times,  in  the  evening, 
lightly  dreffed,  when  a  cold  wind  blew  over  the 
common,  and  after  I  had  fufFered  much  from  heat 

in 
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in  the  theatre :  but  ia  none  of  thefe  fevcre  triab^ 
did  I  receive  the  fmalleft  injury :  I  never  too 
cold,  nor  did  I  experience  any  feverifli  heats,  or 
reftleflnefs,  on  going  to  bed  after  them.  I  call  them 
fevere  trials,  and  as  fuch  they  will  doubtlefs  be 
confidered,  when  it  is  recoUefted,  that  when  I  ar-* 
rived  at  Harrogate,  I  was  far  from  being  in  a  good 
ftate  of  health,  (having  never  recovered  from  the 
dangerous  illnefs  I  had  brought  on  myfelf  fix  or 
fcven  years  before  in  Bavaria,  by  exccffive  applica- 
tion to  public  bufinefs)  and  when  it  is  remembered 
that  at  the  time  when  I  was  expofing  myfelf  in  this 
manner  to  the  danger  of  taking  cold,  I  was  uling 
the  warm  bath  every  day. 

But  I  am  firmly  pesfuaded  that  it  was  to  the 
toarm  bath^  that  I  was  indebted  for  my  efcape  5 
and  it  is  that  perfuaiion  which  has  induced  me  to 
publifli  this  account  of  my  experiment. 

.  I  am  very  far  indeed  from  wifhing  that  my  exam- 
ple (hould  be  followed  in  all  points. — ^AU  the  un*' 
advifed  and  imprudent  details  of  the  experiment 
may,  and  ought  to  be  omitted.  It  would  indeed 
be  more  than  imprudent  \  it  would  be  foolifli  to 
repeat  them.  But  I  do  really  believe  that  all  thofc 
who  will  be  perfuaded  to  adopt  the  prt^kice  of 
warm  bathing,  in  health  and  in  iicknefs,  will  find 
the  greateft  and  moft  permanent  advantages  JFrom 

it. 

Were  the  general  and  conftant  ufe  of  the  warm, 
bath,  by  perfons  in  healthy  ^  new  thing,  I  fltould 
have  many  fcruples  in  recoQuxieacUng  it  to  the 
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public,  whatever  my  private  opinion  of  its  ialu- 
brity  might  be.  But  lo  many  nations  have  prac- 
tifed  it  for  ages  ;  and  there  are  fo  many  who. now 
praftife  it,  and — what  is  very  remarkable — ^one 
(the  lluffian)  which  inhabits  the  coldeft  parts  of 
the  globe,  that  there  cannot  poflibly  be  the  fmalleft 
reafon  to  doubt  of  its  beneficial  effefts. 

With  regard  to  the  pleafant  effeds  that  refult 
from  the  ufe  of  the  warm  bath,  there  never  has 
been  any  difference  of  opinion.  But  ftill,  I  am 
quite  certain  that  the  true  luxury  of  warm  bathing 
is  not  underftood  in  this  country  ;  and  till  the 
ConftruftioH  of  our  baths  is  totally  changed, 
and  a  different  manner  erf"  ufing  them  adopted,  we 
never  can  enjoy  a  warm  bath  as  it  ought  to  be 
enjoyed. 

As  we  muft  allow,  that  in  moft  cafes,and  particu- 
larly in  a  matterof  this  kind,  it  is  much  more  wife  and 
prudent  to  adopt  thofe  arrangements  and  improve- 
ments which  have  been  the  refult  of  the  experience 
of  ages,  than  to  fet  down  and  attempt  to  invent 
any,  thing  new  5  I  think  we  caAnot  da  better  than 
to  rebuild  fome  of  the  baths  which  were  left  us  by 
the  Romans.  They  moft  certainly  underftood  wamr 
bathing,  as  w^ll  as  any  nation  ever  did  ;  and  ii 
there  be  any  thing  in  our  climate  which  renders 
any  deviations  necefTary  from  the  manner  com- 
monly pradtifcd  in  conftrufting  baths  in  warmer 
countries,  there  is  no  doubt  but  thofe  luxurious 
foreigners,  who  had  pofieflion  of  this  illand  for  fo 
many  years,,  muft  have  found  them  out*  The 
3-  -  -  , plans 


j^Bs AY  xifi.]:         if  Warm  Bathing.  435 

plans  tbey  have  l^u^.may  therefore  be  adopted 
with  fafety  as  models  for  our  imit^ition. 

I  atn  far  from  wiihinjg  to  fee  the  batljs  of  Dio- 
clefian  and  Caraqalla  rife  up,  in  all  their  ipleadour, 
intheneighbourho^pd  of  London/or  I  am  vfcll  awara 
that  the,  magnificent  and  oflentatious  exhibitions 
of  a  nation  of  .conquerors,  and  flavesj  would  but 
ill  accord  with  the  manners  of  a  free,  enlightened^ 
and  iiiduftrious  people  >  but  ilill  I  cannot  help 
wiihing  that  the  inhabitants  of  this  ifland,  an4 
^1  mankind,  might  enjoy  aU  the  innocent  luxuries 
and  comforts  that  are  within  their  reach* 

I  am  even  jealous  of  tlie  poor  Ruffian  peafant ; 
and  when  I  fee  him  enjoying  the  higheft  degree  of 
delight  and  fatisfa^kion  in  the  rude  cave  which  he 
calls  a  warm  bath— without  wifhiftg  to  diminilh 
his  pleafure — I  greatly  lament  that  fo  ufeful  and 
fo  delightful  an  enjoyment  Should  be  totally  un- 
known to  fo  great  a  portion  of  the  human  fpecies,  ^ 

Who  knows  but  that  the  poor  Ruffian,  in  the 
ipidft  of  his  fnowsi — ^with  his  warm  room,  and 
warm  bath — may  not  on  the  whole,  enjoy  quite  as 
much  happinefs  as  the  inhabitant  of  any  othet 
country  ?  And  if  this  be  really  the  cafe,  what  an 
addition  would  it  be  to  the  enjoyments  of  the  in- 
habitants of  other,  more  favoured  countries,  to  add 
the  warm  room,  and  warm  bath  of  the  Ruffian,  to 
all  their  local  advantages  !  When  1  meditate  pro- 
foundly on  thefe  fubjeAs,  it  is  quite  impoffible  for 
me  not  to  feel  my  bofom  warmed  with  the  moft 
enthufiaftic  zeal  for  the  diffuiion  of  t^at  know^' 
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ledgr  which  contributes  to  the^omforts  and  en- 
joyments of  life. 

There  is  nothing  more  interefting  than  the  re- 
fults  of  the  ingenuity  of  man  in  the  infancy  of 
fociety,  before  the  light  of  fcience.  has  extended 
his  viewsj^  and  increafed  the  number  of  the  objects 
of  his  purfuit.  Ever  intent  upon  a  few  fimple 
mechanlcat  contrivances,  the  ufefulnefs  of  which 
he  continually  experiences,  all  his  thoughts  remaia 
concentrated  on  them,  and  all  his  ingenuity  and 
addrefs  are  employed  in  rendering  them  perfed:, 
and  ufing  them  with  agility  and  efFeft,  When  we 
examiite  the  implements  which  favage  nations  have 
contrived  to  provide  for  themfelves,  almoft  wichout 
tools,  we  ihall  fee  one  of  the  mod  ftrikmg  proofs 
to  be  found,  of  the  eife&s  of  perfevering  induftry^ 
and  long  experience. ' 

No  perfon  of  any  feeling  can  contemplate 
the  canoes,  fnow-fhoes,  and  hunting  and  fifhing- 
tackle  of  the  North  American  favages^  without 
experiencing  emotions  which  it  would  be  very 
difficult  to  defcribe :  and  the  ingenuity  difplayed 
by  the  Ruiiian  peafant,<  in  the  conftrudiion  and 
management  of  his  warm  bath,  is  not  lefs  ftrik- 
ing. 

Without  any  knowledge  of  the  principles  of 
pneumatics,  hydroftatics,  and  chemiftry,  he  has 
proceeded  in  the  fame  maniler,  precifely,.  as-  he 
woukl  have  done,  had  he  under&ood  aU  thofe 
fciencesj  and  without  money,  or  the  means  of 
purchafing  any  thing  of  value^  he  bas^  contrived;, 

with 
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with  the  rude  materials,  of  no  value,  which  he 
finds  lying  about  him,  to  conftruft  an  edifice  in 
which  he  enjoys,  in  the  moft  complete  manner 
poffible,  all  the  delightful  fenfations  which  refult 
from  one  of  the  moft  rational  pleafures,  of  the  moft 
refined  and  luxurious  nations.  And  if  fecurity  in 
the  pofleflion  of  an  advantage  adds  value  to  it, 
how  much  greater  is  the  fecurity  of  the  Ruffian 
peafant  in  the  enjoyment  of  his  luxuries,  than  the 
rich  and  effeminate  in  the  pofleffion  of  theirs  ? — - 
Nothing  is  more  calculated  to  fill  us  with  wonder 
and  admiration  than  to  fee  how  the  different  fitua- 
tions  of  man,  on  this  globe,  have  beep  equalized 
by  compenfations ! 

The  wariji  baths  of  the  Ruffian  peafants  have  fo 
often  been  defcribed,  that  I  dare  not  take  up  the 
reader*s  time  unneceflarily  by  given  a  particular 
account  of  them.  ,  They  are,  as  is  well  known, 
what  are  called  Vapour  baths ;  and  as  thofe  who 
build  them  are  much  too  poor  to  afford  the  ex- 
pence  either  of  boilers,  or  bathing  tubs,  they  are 
heated  in  a  manner  which  is  equally  ingenious  and 
economical.  A  parcel  of  ftones  are  heated  upon 
a  wood  fire  made  on  the  ground,  and  when  thefe 
ftones  are  hot,  water  or  fnow  is  thrown  on  them,, 
and  the  fteam  which  is  produced,  rifes  up  and  oc« 
ciipies  the  infid^  of  the  arched  roof  of  the  cave 
ivhich  conftitutes  the  bath, 

Thofe  who  enjoy  the  bath,  place  themfelves, 
extended  at  full  length,  on  a  bed  (ompofed  of  the 
Anall  twigs  and  leaves  of  trees,  on  hurdles  in  the 
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form  of  Ihelves,  placed  round  the  cave,  under  its 
vaulted  roof,  and  above. the  level  of  the  top  of 
the  door  way. 

From  this  (hort  defcription  it  is  evident,  that 
the  air  occupying  the  top  of  the  cave,  and  which 
i^  heated  by  the  fteam,  being  rendered  fpecifically 
lighter  than  the  cold  air  without^  by  the  heat  it 
has  acquired,  will  remain  ih  it*,  place,  even  though 
the  entrance  into  the  cave  (hould  not  be  provided 
with  a  door.  A  few  branches -of  trees  placed 
againft  the  door-way  >vould  break  the  force  of  the 
windy  if  any  were  flirring,.  and  the  bath  would 
remain  as  .warm  as.fjiould  be  required,  for  any 
length  of  time,  even  in  the  moft  fevere  froft  of  a 
Ruffian  winter,  with  the  expence  of  a  very  fmall 
quantity,  of  fuel. 

Were  I  afked  to  give  a  plan  for  a  warm  bath, 
\}y  a  friend  who  Wd  full  confidence  in  my  abilities 
to  execute  fuch  an  undertaking  with  intelligence, 
I  (hould  adopt,  with  little  deviation,  all  the  prin- 
ciples of  the  Ruffian  baths. 

The  bath  room  (hould  be  built  of  bricks ;  and 
flkould  be  covered  above  by  a  gothic  or  pointed 
dome ;.  and  the  entrance  into  it  fhould  not  be 
through  tl>e  fide  walls,  but  through  the  pave- 
ment, by  a  flight  of  fteps  from  below.  The  walls 
fliould  be  double,,,  the  inner  wall  being  made  as 
thin  as  poffible,  and  the  room  (hould  be  lighted 
by  three  or  four  very  fmall  -double  windows  of 
fmgle  panes  of  glafs  fituated  juA  below  the  fpring 
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of  the  dome,  which  might  be*  at  the  height  of 
fevcn  or  eight  feet  above  the  pavement. 
.  As  the  (double)  walls  of  the  building  would  be 
of  fome  confiderable  thicknefs,  and  as  the  win- 
dows oogkt  to  be  fmall,  and  double,  it  would  be 
very  eafy  to  conftruft  them  in  fuch  a  manner  that 
a  perfon  from  without  fliould  not  be  able  to  fee 
any  perfon  in  the  bath,  even  though  they  were 
to  get  a  ladder,  and  attenipt  to'  look  in  at  the 
window.  One  of  the  windows  fliould  be  made  to 
open,  in  order  to  ventilate  the  bath» 

The  infide  of  the  walls,  and  dome  of  the  bath 
room  "fliould  be  plaiftered,  and  afterward  well 
painted  in  oil ;— or,  (what  would  have  a  neater 
and  more  elegant  appiartocc),  they  might  ht  lined 
with  Dutch  tile. 

The  pavement  might  be  made  of  any  kind  of 
flat  flories,  or  of  bricks,  or  tiles ;  or  it  might  be 
codftrufted  of  ftucco,  well  painted  in  oil,  and  it 
might  be  covered  with  matting. 

if  ornament  were  required,  I  would  place  a 
figure  of  Vefta,  liolding  an  Argand* s  lamp,  on  a 
pedeflal,  on  one  fide  of  the  room.  This  pedeftal, 
which*  flioukt  be  large  in  proportion  to  the  figure, 
fliould  be  made  of  ftieet  copper,  and  painted  of  £ 
bronze  colour  on  the  outfide. :  The  cavity  within 
it  fliould  be.  accurately  clofed  on  every  iide,  in- 
-order .tiiat  it  might  occafionaliy  bd  filled  with 
flieam  from  ,a  boiler  fituated  without,  and  ufed  a3 
^  ftovc  fox  WOTaiing  the  room. 
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The  important  objeft  had  in  view  in  making 
the  entrance  into  this  bath  from  below  (the  pre- 
fervation  of  the  warm  air  in  the  room)  might  t>e 
attained  equally  well  with  the  door  placed  on  one 
fide  of  the  room,  provided  the  door  were  made  to 
open  immediately  into  a  narrow  defcending  vaulted 
gallery,  fumilhed  with  a  good  door  at  the  lower 
end  of  it. 

The  top  of  the  door  at  the  lower  end  of  this 
gallery  (hould  be  two  or  three  feet  below  the  level 
of  the  bottom  of  the  door  at  the  top  of  it^  which 
opens  into  the  bath. 

By  fetting  both  thefe  doors  open  s  and  at  the 
fame  time  opening  one  of  the  windows  of  the 
bath,  all  the  warm  air  in  it,  b^low  the  level  of  the 
window,  will  be  forced  out,  in  a  very  few  mo^ 
ments,  and  the  room  will  be  completely  vcntiT 
lated. 

If  the  entrance  be  made  through  the  fide  of  the 
room,  in  the  manner  jufl  defcribed,  this  will  ren^ 
der  the  form  of  the  room  more  fimple,  and  more 
elegant,  than  if  the  paflage  into  it  were  from  be^ 
low,  through  the  pavement. 

If  the  pavement  of  the  bath  be  on  a  level,  or 
nearly  on  a  level,  with  the  furface  of  the  ground^ 
the  entrance  into  it  muft,  neverthelefs,  come  from 
a  lower  place*  If  the  door  leading  into  the  bath 
be  fituated  at  one  fide  of  the  room,  the  vaultec} 
gallery,  with  which  it  communicates,  muft  de^ 
fcend  below  the  level  of  the  furface  of  the  ground, 
^d  a.  pafifage  piuft  t^e  opened  ^om  witbput^  i^ 

order 
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order  to  arrive  at  the  door  which  muft  clofc  this 
gallery  at  its  lower  extremity. 

A  fleam  boiler  Ihould  be  placed  under  the  bath, 
in  a  vaulted  room,  and  the  fmoke  from  the  clofed 
iire-place  of  the  boiler  (hould  be  made  to  circulate 
in  flues  under  the  pavement  of  the  bath,  near 
the  walls  of  the  room,  in  which  part  the  pavement 
fhould  not  be  covered  with  matting. 

A  bathing  tub  Ihould  ftand  on  one  fide  of  the 
room,  and  oppofite  to  it  Ihould  be  placed  a  bamboo 
or  caned  fopha,  covered,  firft  with  a  foft  thick 
blanket,  and  then  with  9,  clean  Iheet,  thrown 
over  it. 

The  bathing  tub,  which  might  be  of  the  ufual 
dimenfions,  fhould  be  placed  on  a  platform  of 
wood,  covered  with  (heet  lead,  about  feven  or 
eight  feet  fquare,  and  raifed  fix  or  feven  inches 
above  the  pavement.  This  platform  Ihould  be 
'flat,  ^nd  nearly  horizontal,  with  a  border  all 
round  it,  about  two  or  three  inches  high,  and  a 
leaden  pipe  at  the  loweft  part  of  it,  to  carry  off 
the  water  that  happens  to  fall  on  it. 

The  lead  fliould  be  covered  by  thin  boards,  or 
ty  a  loofe  piece  of  matting ;  and  a  caned  chair,  or 
^  ftool,  Ihould  be  placed  on  the  platform,  by  the 
fide  of  the  bathing  ti^b.  A  pipe  (hould  be  pre- 
pared for  admitting  cold  water  into  the  bathing 
tub  from  a  refervoir  fituated  without  the  bath; 
gnd  another  for  bringing  fteam  into  it,  to  heat  it, 
frpm  th?  fte^m  J?piler,    There  (hould  Ukewife  be  a 

waftc 
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wafte  pipe  for  carrying  off  the  water  when  the 
bathing  tub  is  emptied, 

The  bathing  tub  fliould  not  be  fet  down  im, 
mediately  upon  the  lead  which  covers  the  plat' 
form  on  which  the  tub  is  placed,  but  fhould  be 
raifed  eight  or*  ten  inches  above  it,  in  order  that 
the  jiir  may  pafs  freely  under  the  bottom  of  tlic 
tub ;  and  that  there  may  be  room  to  come  at  the 
lead,  to  wafli  it,  and  clean  it,  in  every  part. 

A  bath  conftruded  in  the  manner  here  defcribed 
might  be  kept  conftantly  warm,  all  the  year  round, 
at  a  very  fmall  expence  for  fuel ;  and  in  that  cafe, 
it  would  always  be  ready  for  ufe. 
•  It  is  equally  well  calculated  to  fcrve  as  a  warm 
fiir-bath ; — -as  a  vapour-bath ; — or  as  a  warm  water- 
bath  ; — and  when  it  is  ufed  as  a  water-bath,  the 
5iir  in  the  room,  may  be  made  either  warm^or  tem^ 
porate,  at  pleafure. 

This  laft  circumftaoce  I  take  to  be  a  matter  of 
^he  greateft  importance  j  for  nothing  furely  can 
fce  more  difagreeable  than  the  fenfations  of  a  per- 
fon  on  getting  out  of  a  tub  of  warm  water,  and 
ftanding  (hivering  with  cold,  till  he  is  wiped  dry, 
and  drefled;  and  I  cannot  help  fufpefting,  that 
fuch  a  fituation  is  as  dangerous  as  it  is'  unplea- 
fant. 

I  am  n^uch  inclined  to  think  that  the  warm 
mr-bathy  with  occafiona,!  wafhing  with  warm  water, 
will  be  found  to  be  hot  oqly*  the  moft  pleafaW, 
l)ut  alfo  the  moft  wholefome  of  any ;  and  if  that 
Ihould  be  the  cafei  no  building  could  anfwer  for 

that 
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that  purpofe  in  this  country — (where^  the  tempera- 
ture of  the  atmofphere  is  always  fo  much  below 
that  which  would  be  wanted)  unlefs  it  wej'e  con- 
ftrufted  on  principles  fimilar  to  thofe,  on  which, 
the  plan  above  defcribed  is  founded. . 

Hot  air  may  at  any  time  be  procured  in  any  cli» 
mate,  but  a  large  mafs  of  air .  rnoderately  and 
equally  warm  cannot  be  prefervedxn a  cold  country^ 
•by  any  other  means  than  by  preventing  its.  being 
cooled,  and  preventing  its  being  driven  away  by 
the  denfer  furrounding  medium. 

The  double  walls,  and  fmall  double  windQws  of 
the  bath,  which  I  haye  recommended,  will  pre- 
vent the  cooling  of  the  air  in  it ;  and.  the  form  o^ 
the  room  renders  it  abfolutely  impoflible  ,for  the 
cold  air  of  the  atmofphere,  either  to  mix  with  that 
warm  air,"  or  to  force  it  out  of  its  place. 

If  it  be  required  to  mix  fleam  with  the  air  of 
the  room  to  render  it  maift,  that  may  be.done  by 
laying  a  fleam  tube  for,  that,  purpofe  froip  the 
boiler,  into  the  room ;  or  it  may  be  done  in  a  man- 
ner flill  more  refined  and  luxurious,  by  haying  a 
fmall  portable  boiler  for  that  purpofe,  heated  by  a 
fpirit  lampi,  or  a  comm^on  tea  urn,  heated,  or  rather 
kept  boiling,  by  an  iron  heater ;  or  a  common 
tea-kettle  heated  by  a  fpirit  lamp,  might  be  made 
ufe  of.  The  water  might  be  brought  in,  already 
boiling  hot,  and  if  a  quantity  of  clpv.es,  or  other 
fpices  were  mixed  with  it,  the  room  WQuld  be 
filled  with  the  mofl  grateful,  and  moft  falutary 
perfumes.  '  By  burning  fweet  fcented  woods  or 

aromatiq 
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aromatic  gums  and  refins  in  the  room,  in  a  fmall 
chafing  difh  filled  with  live  coals,  the  air  in  the 
room  would  be  perfumed  with  the  moft  plea(ant 
aromatic  odours. 

Thofe  who  are  difpofed  to  fmile  at  this  dl(p]a]r 
of  eaftern  luxury,  would  do  well  to  refleft  on  the 
fums  they  expend  on  what  they  confider  as  luxuries  ; 
and  then  compare  the  real  and  harmlefs  enjoy* 
ments  derived  from  them,  with  the  rational  and 
innocent  pleafures  here  recommended.  I  would 
afk  them,  if  a  ftatefman,  or  a  foldier,  going  from 
the  refrefhing  enjoyment  of  a  bath  fuch  as  I  have 
defcribed,  to  the  feqate  or  to  the  field,  would,  in 
their  opinion,  be  lefs  likely  to  do  his  duty,  than  a 
perfon  whofe  head  is  filled,  and  whofe  faculties  arc 
deranged,  by  the  fumes  of  wine. 

Effeminacy  is  no  doubt  very  defpicable,  efpe* 
daily  in  a  perfon  who  afpires  to  the  charafter  and 
virtues  of  a  man  ;  but  I  fee  no  caufe  for  calling 
any4liing  effeminate^  which  has  no  tendency  to  di- 
minifh  either  the  ftrength  of  th^  body ; — the  dig* 
nity  of  fentiment ; — or  the  energy  of  the  mind, 
I  fee  no  good  reafon  for  confidering  thofe  grateful 
aromatic  perfumes,  which  in  all  ages  have  been 
held  in  fuch  high  eftimation,  as  a  lefs  elegant,  or 
lefs  rational  luxury  than  fmoaking  tobacco ,  or 
ftuffing  the  nofe  with  fnufft 

Having  given  a  flight  iketch  of  a  bath  on  a 

Icale  of  magnificence  and  refinement,  which  will 

not  fuit  every  perfon's  circumftance  ;  and  may  not 

accord  with  every  perfon's  talle,  J  will  now  give 

5  •  another 
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another  on  a  lefs  expenfive^  and  more  mddelt 
plan. 

Let  a  fmall  building  be  erefted,  14  feet  5  inches 
long^  and  9  feet  wide,  rneafured  within,  and  7*feet 
high ;  atid  let  it  be  divided  into  equal  i^ooms  of 
9  feet  longj  and  7  feet  wide  each j  by  a  partition 
wall  of  brick  4!  wide,  or  equal  in  thickiiefs  to  the 
width  of  a  brick.  Let  the  outfidc  walls  df  this 
little  edifice  be  double,  the  two  walls  .being  each 
the  width  of  brick  inthicknefsy  and  the  void  fpace 
between  them,  being  likcwife  of  the  fame  thick- 
nefs,  viz.  about  4f  inches.  In  order  to  ftrengthert 
thefe  double  walls,  they  may  be  braced  and  fup-» 
ported  one  againft  the  other,  by  uniting  them^  in 
different  parts,  by  fingle  bricks,  laid  acrofsj  with 
their  twO  ends  fix^d  in  the  two  walls. 

Inftead  of  a  floor  of  boards,  thefe  two  little 
rooms  ihould  be  paved  with  1 1  inch  tiles-,  or  flat 
ftones,  laid  in  fuch  a  manner,  on  thin  prifallel  walls^ 
(4I  inches  in  thidknefs*)  as  to  form  horizontal  flues 
under  every  part  of  the  pavement. 

There  (hould  be  no  door  of  communication  be- 
tween thpfe  nooms,  but  each  fhould  haVc  its  fepa- 
rate  entrance  from  without,  by  a  door^opening  di-^ 
redly  into  a  feparate  narrow  defcending  covered 
gallefy.  Thefe  two  doors  (hould  be  placed  on  the 
fame  ilde  o(  the  building,  and  their  two  feparatis 
defcending  galleries  may  be  parallel  to  each  other^ 
and  m^y  indeed  be  covered  by  the  fame  roof. 

They  may  tc^thcr,  form  one  ^allery^  divided 

intd 


• 


44^  Of  the  Salubrity  [essay  xiii. 

into  twa  narrow  paffagcs  by  a  thin  partition  wall, 
conftrufted  with  bricks, 

A  fmall  porch  at  the  bottom  of  the  gallery 
fhould  be  common  to  both  paffages,  but  each  paf- 
iage  fliould,  nevcrthelefs,  have  its  feparate  door, 
at  its  lower  extremity,  where  it  comfnunicates  with 
the  porch, 

The  top  of  the  door-way  of  this  defcending  paf- 
fage,  at  its  lower  extremity,  muft  be  at  leaft  onq 
foot  below  the  level  of  the  pavement  of  the  rooms. 

This  paffage  may  be  furnilhed  with  a  flight  of 
fteps  \  or  its  defcent  may  be  made  fo  eafy  as  to 
render  fteps  unneceflary. 

If  there  (hould  be  no  natural  elevation  of 
ground  at  hand,  on  which  this  bath  can  conve- 
niently be  fituated,  a  mound  of  earth  muft:  be 
raifed  for  that  purpofe;  otherwife  it  will  be  necef- 
fary  that  the  porch  at  the  end  of  the  gallery  fhould 
be  fituated  7  or  8  feet  below  the  furfacc  of  the 
ground  \  for  it  is  indlfpenfably  neceflary  that  the 
entrance  into  the  bath  ftiould  be  by  an  ajcent^  and 
in  a  covered  gallery  J^ 

The  building  may  be  covered  with  a  thicl^ 
thatched  roof,  which  will,  on  fome  accounts,  be 
better  than  any  other ;  but  any  other  kind  of  rocrf 
will  anfwer  very -well,  provided-  it  be  tighti  and 
that  a  quantity "  of  ftraw,  or  of  chaff,  of  of  dry 

•  leaves 

*  IF  the  entrance  intd  the  houfes  of  poor  cottagers  were  coiu 
{trusted  on  the  /aaie  prkcipkfi,  this  fimpk  eoiM:|-miiKce  wpuld 
(icLve  them  mere  than  half  their  expences  for  fuel»  ih  cold  wea« 
tTier. 
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leaves  b^  laid  over  the  celling  of  the.  two  fmali 
rooms,  under  the  root,  to  confine  the  heat.  The 
ceiling  of  the  roonas  Should ^be-latlied  ai'nd  jSlalf- 
tered,  and  the  walls  of  the  room  (hould  be  plaif- 
tered  and  white-wafhed.  '         . 

At  the  end  of  one  of  the  rooms  oppofite  to  the 
door,  a  bathing  tub  ftiould  be  placed ;  and  in  the 
other  a.  caned  fofa.     * 

The  bathing  tub  fliould  be  placed  on  a  platform 
7  feet  fquare,  covered  with  fheetiead,  and  raifed 
about  nine  inches,  above  the  level  of  the  pavement. 
This  platfprm  fliould  have  a  rim  all  round  it,  and 
a  pipe  for  carrying  off  out  of  the  room,  the  water 
that  accidentally  falls  on  it. 
^  The  bathing  tub  fliould  be  fupplied  with  cold 
water  from  a  refervoir  (a  common  calk  will  an- 
fwer  perfectly  well  for  that  ufe)  which  fliould. 
(land  without  the  houfe. 

The  "water  fliould  be  admitted  cold  into  the^ 
bathing  tub^  and  fliould  be  warmed  in  it,  by  ' 
means  of  fleam,*  which  may  come  from  a  fmall 
fteam-boiler,  which  fliould  be  fituated  without 
the  building,  aAd  near  td  the  refervoir  of  cold 
water.  A  fmall  op^n  flied,  rtiade  againft  one  fide 
of  the  building — that  fide  of  it  which  is  oppofite 
to  the  entrance  gallery — may  cover  both  the 
boiler  and  the  refervoir.  The  boiler,  which  need 
not  be  made  to  contain  more  than  fix  or  eight 
gallons,  fliould  be  well  fet  in  brick-work,;  and 
well  covered  over  with  bricks,  to  prevent  the  lofs 
of  heat  which  would  refult  from  any  part  of  the    - 

boiler 
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boiler  being  expofed  naked  to  the  cold  air  of  the 
atmofphere. 

This  boiler  fliould  be  fo  fitted  Up^  by  mean$ 
of  a  ball-cock,  as  to  feed  itfelf  regularly  with  wa- 
ter from  the  neighbouring  rcfervoir. 

The  boiler  (hould  be  ftirnilhed  with  a  (afety 
Valve,  opening  into  the  open  air,  and  with  a  tubd 
for  conveying  fteani  into  the  bathing-tub.  This 
tube,  which  may  be  a  common  leaden  pipe,  about 
half  an  inch  in  diameter,  (hould  be  wound  round 
with  the  lift  of  cqarfe  cloth,  Of  with  any  warm 
covering  of  that  fort,  to  confine  the  heat. 

This  fleam  tube  ihould  rife  up  periJendictilarly 
from  the  boiler  to  the  height  of  eight  or   ten 
inches  above  the  level  of  the  ceiling  of  the  bath- 
room,    and   fliould  then   be  bent  towards   the 
building,  aud  made  to  enter  the  roof  of  it,  and 
then  to  dcfcend  perpendicularly  through  the  ceil* 
ing  of  the  bath-room,  and  enter  the  bathing-tub- 
its  open  end  (hould  reach  to  within  an  inch  of 
the  bottom  of  the  tub,   and  a  little  above  the 
level  of  the  top  of  the  tub  there  fliould  bea  fteam- 
Cock,  by  means  of  which  the  paflage  of  the  fteam 
through  the  fteam-tube,  and  into  the  water  in 
the  bathing-tub,  may  be  regulated,  or  prevented 
entirely,  as  the  occafion  may  require- 
There  miiy  be  a  fllort  branch,   fix  or  eight 
Inches  long,  iriferted  into  the  fteam-tube  juft  de* 
fcribed,  wiiich   branch  will  ferve  for  admitting 
fteam  into  the  room  when  it  is  defigned  to  be 
nfed  as  a  fteam,  or   vapour-bath.-^This  fljort 

branch 
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branch  muft  of  tourfe  be  fufniffied  with  its  oWn 
feparate  fteaih-cock* 

The  fmoke  ffbiii  the  (clofed)  fli-e-plkce  dF  the 
boiler  nrdft  be  m^de  to  circulate  under  ihfe  pave- 
ment of  the  two  foorris  of  the  bath,  In  the  fliifcs 
conftrtifted  fdr  that  ttirpofe;  before  it  \i  ftiffered 
to  pafs  off  intd  the  tnirttney. 

The  chimney ,  flioUld  ftand  oh  the  diitfide  of 
the  buildings  arid  be  made  to  lean  againft,  ahd  be 
fupported  by  the  wall  of  the  buildirig.  There  fticfctld 
be  a  damper  in  this  chimney. 

Each  of  the  fmatU  rooms  fho'uld  be  furniftied 
with  a  fmail  double  window ;  eath  window  coii- 
fifting  of  one  large  pane  of  glafs,  and  being  made 
to  open:  by  means  of  a  hinge,  placed  on*  one  fide 
of  it. 

Thefc  windows  fhould  be  placed  as  hear  the 
Ceiling  bf  the  room  as  poflible,  ih  order  to'  fe- 
tilitate  (he  perfe(^  and  fpeedy  ventilation  of  the 
bath.  The  infide  windows  fnay  be  placed  leVel 
with  the  infide  of  the  wall  of  the  houfe'j  and  the 
Cutffd?  window  level,  or  flufli,  with  the  ouffide 
^all.'  Either  the  infide  windows  of  the  butfide 
windows  fliould  be  made  of  ground  of  of  Wav^ 
glafi,  in  order  that  a  p'erfon  in  the  bath  may  not* 
fee  expofed  to  being  feen  through  the  window^. 

The  two  fmall  rooms  may  be  diftinguilhed  by 

ft  »  * 

ca;llitig  one  bf  them  the  bath-room^  and  th6  otter 
flie  dr effing-room . 

If  it  be  required  to  hdat'-  the  two  rooms  m  A 
iriery  Ihortf  time,  the  one  witli  vapour,  and  the 
*  vox.  III.  H  H  other 
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other  with  dry  air,  equally  warmed,  and  pcrfeftlf 
free  from  all  difagreeable  fmells,  this  may  be  done 
by  the  following  fimple  contrivance.  Let  a  cylin- 
der of  very  thin  copper,  about  eight  inches  in  dia- 
meter, and  five  feet  in  length,  be  placed  horizontally 
under  the  fopha  in  the  dr^Aii^g-room,  and  let  a 
fteam-pipe  from  the  boiler  be  laid  into  it,  with 
anotherpipe  for  carrying  offthe waterrefulting  from 
the  condenfation  of  the  fleam  in  it.  By  admit- 
*  ting  fteam  into  this  tube,  the  air  in  the  room  will 
foon  be  warmed,  without  any  watery  vapour  be- 
ing mixed  with  it  > — and  by  admitting  fteam  into 
the  bath-room,  and  allowing  it  to  mix  with  the 
air  of  that  room,  a  vapour-bath  will  be  formed, 
and  in  a  very  few  minutes  will  be  ready  for 
ufe. 

A  fmall  quantity  of  cold  water  may  then  be 
admitted  into  the  bathing-tub,  and  the  fteam  being 
turned  into  it,  it  will  foon  be  made  warm  enough 
to  be  ufed  for  wafhing,  after  the  fteam-bath  has 
been  ufed. 

The  paffage  from  the  bath-room  into  the  dref- 
fing-room  will  be  attended  with  no  danger  from 
cold ;  and  it  will  be  found  very  pleafant  to  drefs 
and  repofe  in  a  warm  room,  where  the  air  is  pure, 
and  not  charged  with  vapour,  after  coming  out  of 
the  water,  or  out  of  a  vapour-bath. 

If  there  ftiould  be  any  apprehenfion  that  either 
the  bath-room,  or  the  dreffing-room,  might  be 
too  much  heated  by  the  fmoke  from  the  boiler 
pafling  continually  through  the  flues  under  the 

pavement, 
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pavement,  a  canal,  furnifhed  with  a  damper,  lead- 
ing from  the  clofed  fire-place  of  the  boiler  imme* 
diately  into  the  chimney,  might  be  made ;  and 
whenever  the  pavement  (hould  become  too  hot, 
by  opening  this  canal  the  fmoke  would  pafs  off 
immediately  into  the  chimney  by  the  (horteft 
road,  and  the  pavement  would  receive  no  more 
heat  from  it.  \  think  it  would  in  all  cafes  be  ad* 
vifablc  to  take  this  precaution,  in  conftrudting  a 
bath  on  the  principles  here  recommended* 

But  I  muft  haften  to  finifh  this  long  diflerta- 
tion ;  and  I  (hall  conclude  it  with  a  few  paffages 
from  a  modern  traveller  (M.  Savary)  who  may 
be  confidered  as  being  well  qualified  to  give  an 
opinion  on  the  fubjieft  in  queftion. 

Speaking  of  the  manner  of  ufing  the  warm  bath 
in  Egypt,  he  fays,  "  The  bathers  here  are  not 
"  imprifoned,  as  they  are  in  Europe,  in  a  kind  of 
**  tub,  where  one  is  never  at  one*s  eafe.  Extended 
on  a  cloth  fpread  out,  with  the  head  f^pported 
by  a  fmaltcufhion,  they  can  ftretgh  themfelves 
freely  in  every  pofture,  whilft  they  lie  quite  at 
**  their  eafe,  envelloped  in  a  cloud  of  odoriferous 
"  vapours,  which  penetrates  all  their  pores.  In 
"  this  fituation  they  repofe  for  fome  time^  till  a 
gentle  moifture  upon  the  ikin  appears,  and  by 
degrees  diffufes  itfelf  over  the  whole  body.  A 
fervant  then  comes  and  majfes  them  (as  it  is 
called,  from  a  word  in  the  Arabic  language, 
which  fignifies  to  touch  in  a  delicate  manner.)  He 
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feems  to  knead  the  fleQi,  but  without  caufing 
"  the  fmalleft  pain ;  and  when  that  operation  is 
ended,  he  puts  on  a  glove,  made  of  woollen  £tufi> 
*^  and  rubs  the  Ikin  for  a  confiderable  time. 

During  the  whole  of  this  time  the  fweat  con- 
tinues to  be  oioft  profufe  y  and  a  confiderable 
quantity  of  fcaly  matter,  and  other  impurities, 
which  obftrufted  the  pores  of  the  ikio,  are  re- 
moved, and  the  ikin  becomes  quite  foft,  and  as 
"  fmooth  as  fat  in. 

"  When  this  operation  is  ended,  the  bather  is 
'*  condu&ed  into  a  c::lofet,  in  which  there  is  a  cif- 
"  tern,  fypplied  with  hot,  and  with  cold  water, 
"  which  comes  into  it  through  two  feparate  pipes, 
"  each  furniftied  with  a  brafs  cock.  Here  a  lather 
of  perfumed  foap  i^  ppured  over  him- 

After  being  well  wafhcd  and  wiped,  a  warm 
flaeet  is.  wrapped  round  him,  and  he  follows  the 
attendant  through  a  long  winding  paffage  into^ 
an  external  and  more  fpacious  apartment.  This 
"  tranfition  from  heat  to  cold  produces  no  dif- 
agreeable  fenfetions,  nor  any  bad  confequences.. 
"  In  this  airy  apartment  a  bed  of  repofe  is  found 
prepared,  and  frefh  and  dry  linen  is  brought* 
A  pipe  is  alia  brought,  and  coffee  is  ferved. 

Coming  out  of  a  hot  bath,  where  one  was* 
furrounded  by  a  cloud  of  warm  vapours  till  the 
"  fweat  gulh^d  from  every  pore,  and  being  tranf^- 
"  ported  into  tlie  free  air  of  a  fpacious  apartment, 
"  the  breaft  dilates,  and  one  breathes  with  volup- 
"  tuoufnefs.  The  pores  of  the  body  being  per- 
"     X       ■  '  ^  '^  feftly 
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*'  fedtly  cleaned,  and  all  obftruftions  removed,  one 
**  feels  as  it  were  regenerated ;  and  one  experiences 
"  an  univerfal  comfort-  The  blood  circulates  with 
*'  freedom,  and  one  feels  as  if  difengaged  from  an 
enormous  weight,  with  a  fenfe  of  fuplenefs  and 
lightnefs,  which  is  as  new  as  it  is  delightful.  A 
lively  fentiment  of  exiftence  diffufes  itfelf  over 
the  whole  frame,  and  the  foul,  fympathizing  in 
**  thefe  delicate  fenfatiops,  enjoys  the  moft  agree- 
"  able  ideas-  The  imagination,  wandering  over  the 
^*  univerfe,  which  it  eoibellifties,  fees  on  eveiy  fide 
*^  the  moft  enchanting  pidtures — every  where  the 
^  image  t>f  happinefs ! 

"  If  the  fuccelEon  of  our  ideas  be  the  real  mea- 
*^  fure  of  life,  the  rapidity  with  which  they  then 
"  recur  to  the  memory,  and  the  vigour  with  which 
"  the  mind  runs  over  the  extended  chain  of  them, 
**  would  induce  a  belief,  that  in  the  two  hours  of 
"  delicious  calm  that  fucceeds  the  bath,  one  has 
^  lived  a  number  of  years  !" 


END  OF  THE  THIRTEENTH  ESSAY. 
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Of  tkc  Management  of  Fires  in  clofed  Fire-places. 

THOUGH  I  have  already  mentioned,  more  than 
once,  the  neceffity  of  preventing  the  entrance 
of  air  into  a  clofed  fire-place,  by  any  other  paffage 
than  by  the  regifter  of  the  afh-pit  door,  and  have 
ftrongly  recommended  the  keeping  of  the  door  of 
the  fire-place  conftantly  clofed ;  yet,  as  I  have  fince 
found  that  thofe  precautions  are  even  of  more  im* 
portance  than  I  had  imagined,  I  conceived  that  it 
might  be  \ifeful  to  mention  the  fubjedt  again,  and 
give  an  account  of  the  feries  of  experiments,  from 
the  refults  of  which  I  have  acquired  new  light  ia. 
refped  to  it. 

In  fitting  up  a  large  fhallpw  circular  kitchen, 
boiler  (one  of  thofe  I  put  up.  in  the  kitchen  of 
.the  houfe  formerly  occupied  by  the  Board  of  Agri-». 
culture)  I  made  an  experiment^  which,  though  it 
appeared  to  m,e  at  the  time  to  have  fucceeded  per-:, 
feftly,  led  me  into  an  error,  that  afterwards  caufed. 
me  a  great  deal  of  embarraiTment.  1  conftrudted 
the  fire-place  of  the  boiler,  of  a  peculiar  form,  for 
the  exprefs  purpofe  of  burning  thefmoke-y  imagining, 
that  if  I  could  fucceed  in  that  attempt,  I  fliould 
not  only  get  more  heat  from  any  given  quantity  of 
coals,  but  alfo,  that  the  narrow  horizontal  canal 
that  carried  off  the  fnioke  from  the  fire-place  to 
Ifhe  chimney,  wouj^  fce  much  lefs  liable  to  be 
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choaked  up  by  foot  or  (iuft.  The  fire-place  w^ 
made  rather  longer  than  ufoal ;  and  near  the  farther 
end  of  it  there  was  a  thin  piece  of  fire^ftone,  placed 
edge-wife,  wljich  run  quite  acrofs  it,  from  fide  to 
fide,  a  fpace  being  left  about  2  |  inches  wide, 
between  the  lower  .edge  of  this  ftone  and  the  bar^ 
of  the  grate,  while  the  bottom  of  the  boiler  repofed 
on  its  upper  edge. 

From  this  defcription  it  is  evident,  that  the  flame 
of  the  burning  fuel,  after  rifing  up  and  ftriking 
againft  that  part  of  the  bottom  of  the  boiler  which 
was  fituated  over  the  hither  part  of  the  :fire-place, 
muft  necefifarily  pafs  under  the  lower  edge  of  the 
ftone  juft  mentioned,  in  order  to  get  into  the  canal 
leadmg  to  the  chimney;  and  I  fancied,  that  by 
takmg  care  to  keep  that  narrow  pajfage  conftantly 
occupied  by  red-hot  coals,  thp  fmoke,  being  forced 
to  pafs  through  between  them,  would  neceflarily 
take  fire,  and  burn.  This  acSbually  happened  j  and 
when  I  left  a  fmall  opening  in  the  door  of  the  fire, 
place,  to  give  admittance  to  a  little  frelh  air  to  fa- 
cilitate and  excite  the  combuftion,  the  flame  be- 
came fo  exceedingly  vivid  and  clev,  that  I  promifed 
myfelf  great  advantages  from  this   new  arrange. 

Being  foon  after  engaged  in  putting  up  a  large 
fquare  boiler  in  the  kitchen  of  the  Foundling  Hof- 
pital,  I  there  introduced  the  fame  contrivance  ;— 
but  how  great  was  my  furprize  on  finding,  that 
Jiotwithftanding  the  extreme  vivacity  of  the  fire 
the  contents  of  the  boiler  could  not  be  brought  tq 
boil  m  lefs  time  than  five  hours !  The  fire-place. 
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it  is  true,  was  fmall,  and  the  brick-work  was  new 
and  wet ;  but  I  found  that  the  quantity  of  coals 
confumed  was  fuch,  that  had  there  been  no  eflen- 
tial  fault  in  the  conftruftion  of  the  fire-place,  nor 
in  the  management  of  the  fire,  the  contents  of  the 
boiler  ought,  notwithftanding  thefe  unfavourable 
circumftances,  to  have  boiled  in  lefe  than  one^third 
part  of  the  time  that  had  been  found  neceflary  to 
bring  it  into  a  ftate  of  ebullition. 

Having  wafted  two  or  three  days  in  attempting 
to  remedy  the  defedts  of  this  fire-place,  without 
changing  entirely  the  principles  of  its  conftruc* 
lion ; — concealing  my  difappointment  from  thofe 
who  it  was  neceflary  Ihould  have  confidence  in  my 
fkilU  by  rcprefenting  to  them  all  that  had  been 
done  as  being  a  mere  experiment,  I  pulled  dowa 
the  work  to  the  foundation,  and  caufed  it  to  be 
Tebuilt  on  principles  which  I  knew  could  not  fail  to 
fuccced,  and  which  did  fucceed  to  the  utmoft  of 
jny  expedtations. 

Though  I  ruminated  often  on  this  difappoint- 
jnent,  J  did  not  find  out  the  real  caufe  of  my  ill 
fuccefs  for  fome  months.  This  difcovery  was, 
however,  at  length  made,  and  in  fuch  a  manner  as 
to  leave  no  room  for  doubt. 

Having,  as  an  experiment,  conftrufted  in  th& 
kitchen  of  the  Military  Academy  at  Munich,  ai^ 
apparatus  for  the  performance  of  all  the  different 
procefles  of  cookery,  a,nd  to  ferve  occafionally  for 
lyarmiiig  a  room,  with  one  and  the  fame  fire,  think* 
ipg  that  the  principles  of  the  invention  might  be 
employed  witl^  advantage  in  the  conflruftion  of 
'     ^  /  ^  cottagQ 
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cottage  fire-places,  on  my  return  to  this  country 
I  made  the  experiment  at  my  lodgings  in  Bromp- 
ton-row,  Knightfbridge ;  and,  deiirous  of  accom*- 
modating  the  contrivance  to  what  I  think  may  be 
called  a  prejudice  of  Englifhmen,  I  contrived  the 
machinery  in  fuch  a  manner  as  to  render  the  fire 
vifble. 

A  fmall  low  grate  was  fixed  in  the  middle  of  a 
large  open  kitchen  fire-place,  and  on  each  fide  of 
it  were  fixed  in  brick-work  two  Dutch  ovens,  one 
above  the  other;  the  bottom  of  the  lower  oven,  on 
each  fide,  being  nearly  on  a  level  with  the  top  of 
the  grate ;  and  as  each  of  the  ovens  was  furrounded 
by  flues,  I  had  hopes,  that  by  caufing  the  flame 
$^nd  fmoke  of  the  open  fire  to  incline  downwards, 
and  enter  an  horizontal  canal,  fituated  juft  behind 
the  fire,  and  there  to  fcparate  to  the  right  and 
Jcft,  and  circulate  under  the  iron  bottoms  of  the 
ovens,  they  would>  by  that  means,  be  fufiiciently 
heated  to  bake  or  to  boil ;  and  even  if  the  two  upper 
ovens  (bould  not  be  found  to  be  fuificiently  heated 
to  perform  thofe  proccfles  of  cookery,  I  thought, 
by  leaving  their  doors  open,  they  might  a^t  leall 
be  very  ufeful,  occaiionally,  for  warming  the  room, 
aAing  in  the  manner  of  a  German  ftove :  but  the 
experimient  was  far  from  fucceedingas  I  exped^ed. 

The  current  of  flame  and  finoke  which  arofe  fron* 
the  open  fire,  was,  without  difficulty^made  to  bend 
its  courfe  downvyai'ds  into  the  canal  deftined  to  re- 
ceive it,  and  to  circulate  in  the  flrues  of  the  ovens  jf 
but»  to  my  afi:omfl>meot,  I  found  tb^  the  ovens, 
isiftead  of  being  heated>  were  barely  warmed :  an 
9  accident 


ESSAY  XIV.]        in  clofed  Fire-places.  46 1 

accident,  however,  very  fortunately  for  me,  dif- 
covered  to  mc  the  real  caufe  of  the  ill  fuccefs  of 
the  experiment. — -Throwing  a  piece  of  paper  on 
the  top  of  the  coals  that  were  burning  in  the  grate, 
in  order  to  lee  if  the  n»hole  of  the  large  flame  which 
I  knew  the  paper  muft  produce,  would  be  drawn 
downwards  into  the  horizontal  opening  of  the  ca- 
nal, fituated  behind  the  back  of  the  grate,  I  was 
forprized  to  find  that  this  flame  was  not  only  drawn 
into  this  opening,  but  that  it  appeared  to  be  yio- 
Itntly  driven  downwards,  to  the  very  bottom  of  the 
canal. 

In  fliort,  every  appearance  indicated  that  there 
was  a  very  ftrong  vertical  wind  that  was  continually 
\3SiQmngdireffIy  downwards  into  the  opening  of  the 
canal :  and  it  immediately  occurred  to  rtie,  that 
acs  this  wind,  coniifted  of  a  flream  of  cold  air,  this 
aar  muft  ncceflarily  qool  the  ovens  almoft  as  faft  as 
the  flame  healed  them  ;  and  I  was  no  longer  fur  <> 
prized  at  the  ill  fuccefs  of  my  experiment. 

On  confidcring  the  fubjeft  with  attention,  I  faw 
howimpoffible  it  muft  be  for  the  current  of  hot 
vapour,  flame,  and  fmoke,  that  rifes  from  burning 
foci,,  to  be  made  to  pafs  off"  horizoHtallyy  or  to  de- 
flcft  confiderably  from  its  direft  afcenfion,  in  eon-' 
taS  with  the  cold  air  of  the  atmojphere,  without  draw- 
ing after  it  a  great  ded  of  that  cold  air:  and  I  now* 
fftw  plainly  why  fo  much  time  and  fuel  were  re- 
quired to  heat  the  boiler  in  the  kitchen  of  the 
Foundling  Hofpital,  in  the  experiments  that  were 
made  with  its  firft  fire-place. 

The  cold  air  which  entered  the  fire-place  at-  its 

door. 
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door,  and  paffing  over  tlie  furfacc  of  the  burping 
fuel,  entered  the  flues  of  the  boiler  with  the  flame, 
cooled  the  bottom  of  the  boiler  almoft  as  faft  as 
the  flame  heated  it. 

The  wafte  of  heat  that  is  occafioned  frecifely 
in  this  manner  in  the  fire-places  of  fteam-engines,  • 
brewers  coppers,  diftillers  coppers,  &c.  muft  be 
vory  great  indeed.  To  be  convinced  of  this  fa6t;> 
nothing  more  is  necefl!ary  than  to  fee  how  very 
imperfeftly '  the  entrance  into  one  of  thefe  fire- 
places is  clofed  by  its  fingle  door,  ill  fitted  to  its 
frame — what  a  length  of  time  the  door  is  left  wide 
open  while  the  fire  is  ftirring,  or  frefli  coals  are  put- 
ting into  the  fire-place — and  what  an  impetuous 
torrent  of  cold  air  ruflies  into  the  fire-place  on  thofc 
occafipus. 

As  the  cold  air  that  comes  into  the  fire-place  in 
this  manner,  and  paflTes  over  the  burning  coals,  has 
very  little  to  do  in  promoting  the  combuftion  of 
'the  fuel,  and  muft  neceflarily  be  heated  very  hot 
in  paffing  through  the  fire-place,  and  through  the 
whole  length  of  the  flues  of  the  boiler,  it  is  eafy  to 
fee  what  an  immenfe  quantity  of  heat  this  air  muft 
ftcal,  and  carry  off  into  the  atmofphere  in  its  efcapc 
up  the  chimney. 

To  remedy  this  evil,  the  doors  of  all  clofed  fire- 
places fliould  be  double,  and  they  ftiould  be  fitted 
to  their  frames  with  the  greateft  nicety,  which 
may  eafily  be  done  by  making  them  ftiut  againft 
the  front  edge  of  their  frames,  inftead  of  being 
.fitted  into  them;  or  into  grooves  made  to  receive 
them  \  and  when  the  fire  is  burning,  thefe  doors 
«  'fhould 
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fliould  be  ojpened  as  feldom  as  poffible,  and  for  as 
Ihort  a  time  as  poffibki  I  have  already  mentioned 
the  neceffity  of  thefe  precautions  in  my  fixth 
Effay,  but  they  are  of  fo  much  importance  that 
they  can  hardly  be  too  often  recommended,  nor 
can  too  much  pains  be  taken  to  fhew  why  they  arc 
fo  neceflary. 

In  all  cafes  where  a  fire-place  is  very  large,  and 
where,  in  confequence  of  the  large  quantity  of 
coals  confumed  in  it,  the  fire-place  door  is  nccef- 
farily  kept  open  a  great  deal,  I  would  earneftl/ 
recommend  the  adoption  of  a  contrivance,  which 
I  think  could  not  fail  to  turn  out  a  complete  re- 
medy for  the  evil  we  have  been  defcribing — viz. 
the  entrance  of  a  torrent  of  cold  air  into  the  fire- 
place through  its  door-way. 

The  contrivance  is  this — to  conflruft  the  floor 
or  pavement  of  the  area  before  the  fire-place  door 
in  fuch  a  manner  as  to  cut  off  all  dired:  commu- 
nication, without  the  fire-place,  in  front  of  it,  be- 
tween the  afh-pit  and  the  fire-place  door-way  i 
and  when  this  is  done,  to  build  a  porch,  well  clofed 
above,  and  on  every  fide,  immediately  before  the 
fire-place  door,  and  in  fuch  a  manner  that  the 
fire-place  door  niay  open  into  it. 

This  porch  mufl  have  a  coor  belonging  to  it, 
fituated  on  the  fide  oppofite  to  the  fire-place  door, 
which  door  (that  belonging  to  the  porch)  muft 
open  outwards,  and  mufl  fit  its  door-frame  with 
confiderable  nicety.  There  mufl  alfo  be  a  glafs 
window,  either  in  this  door,  or  over  it,  or  on  one 
fide  of  it,  or  in  one  of  the  fide  walls  of  the  porch  ; 

and 
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'  and  there  muft  be  fufficient  room  ifi  the  porch  to 
Allow  of  a  certain  provifion  of  coals  being  lodged 
there,  and  kept  ready  for  ufe* 

When  frefh  coals  are  to  be  thrown  into  the  fire- 
place, (as  alfo  when  the  door  of  the  fire-place  is 
tQ  be  opened  for  the  purpofe  of  ftirring  the  fire,-  or 
for  any  other  purpofe)  the  perfon  who  i^  charged 
Ivith  the  care  of  the  fire  enters  the  porch,  and 
then,  carefully  fhutting  the  door  of  the  porch 
after  him,;  he  opens  the  fire-place  door- 

As  no  air  can  get  into  the  pbrch  from  without, 
ks  door  being  clored5  none  can  pals  through  it  into 
the  fire-place,  and  the  fire-place  door  may  be  left 
open  without  the  fmalleft  inconvenience ;  and  the 
perfon  wltt>  tends  the  fire  may  take  up  as  mticli 
time  as  he  pleafes  in  ftirring  it,  or  feeding  it  with 
fre(h  fuel,  for  little  or  no  derangement  of  the  fire, 
or  lofs  of  heat,  will  refult  from  thefe  operations* 
The  fire  will  continue  to  burn  nearly  in  the  fame 
manner  as  it  did  before  the  fir%-plaice  door  wa^ 
opened  y  and  thofe  immenfe  clouds  of  denfe  fmoke/ 
which^  to  the  annoyance  of  the  \J!hole  neighbour- 
hood, are  now  thrown  out  of  the  chimnies  of  all 
grelt  breweries,  diftilleries,  fteani-engines,  &c.  as- 
often  as  they  are  fed  with  frelfc  coals,  will  no" 
longer  make  their  appearance. 

When  thefe  operations  are  fihiflbed,  and  the  fire- 
place door  is  agairfclofed,  the  door  6f  the  ^oi^ih  may 
be  opened,  and  the  provifion  of  coals  kept  iti  the 
porch  iot  immediate  life  may  be  again  completed. 

If  the  flame  from  the  fire-plat^e  fhould  be  found' 
to  have  any  tendency  to  cciae^Jnto  th^  porch,  this 

may 
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may  be  eafily  checked,  by  leaving  a  very  fmall  hole 
in  the  door  of  the  porch  for  the  adwiiffion  -  of  a 
fmall  quantity  of  air,  juft  enough  to  prevent  this 
accidents  This  fmall  hole  might  be  furnijQied  with 
a  regifier. 

But  it  is  not  merely  through  the  opening  by 
which  the  fuel  is  introduced,  that  cold  air  furtively 
finds  its  way  into  clofed  fire-places  :  it  frequently 
enters  in  much  too  large  quantities  by  the  afli-pit 
door-way,  and  ruftiing  up  between  the  bars  of  thcf 
grate,  and  mixing  with  the  flame,  ferves  to  diminifll 
inftead  of  increafing  the  heat  applied  to  the  bottom 
of  the  boiler  5  and  this  never  fails  to  happen  when 
9i  fmall  fire  is  made  in  a  large  fire^-place  \  or  when  a 
part  of  the  grate  happens  not  to  be  covered  with 
burning  fuel,  efpecially  when  there  is  no  regifter  to 
the  afli-pitdoor. 

It  ftiould  be  remembered,  that  whenever  more 
air  enters  a  clofed  fire-place  than  is  actually  de-^ 
compofed  by  the  burning  fuel,  all  that  fuper-abun-' 
dant  air,  not  only  Is  of  no  fervice  whatever,  but 
being  itfelf  heated  at  the  expence  of  the  fire,  and 
going  off  hot  by  the  chimney^  occafions  the  lofs  of 
-a  quantity  of  heat  that  might  have  been  ufefuUy 
employed  k 

Afli-pit  doors  ftiould  always  be  furnifhed  with 
Iregifters,  of  whatever  fize  the  fire-place  may  be^ 
for  they  are  always  indlfpenfably  neceflary  to  thi^ 
good  management  of  a  iire  5 — and  where  fmall 
fires  are  occafiona)ly  made  in  large  clofed  fire* 
placesj  the  afcent  of  air  through  that  part  of  the 
grate  that  is  not  covered  with  burning  fiiellhouldi 
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be  prevented,  by  Aiding  an  iron-plate  under  the 
bars  of  the  grate,  or  by  fome  other  contrivance 
equally  efFeftual. 

If  the  clofed  fire-places  of  boilers,  great  and 
fmall,  were  properly  conftrufted,  and  if  due  care 
were  taken  to  introduce  in  a  proper  manner,  and 
to  regulate  the  quantity  of  the  air  that  is  neceflary 
to  the  perfect  combuftion  of  the  fuel,  their  grates 
might  be  made  confiderably  narrower  than  they 
now  are,  and  the  bottoms  of  their  boilers  might  be 
placed  at  a  greater  heighth  above  ihemj  from 
which  arrangement  feveral  advantages  would  be 
derived  :  but  as  long  as  fo  little  care  is  taken  to 
keep  the  door  of  the  fire-place  well  clofed,  and  to 
prevent  too  much  air  from  coming  up  through  the 
grate,  by  the  opcaings  between  its  bars,  the  bottom 
of  the  boiler  muft  be  placed  very  near  the  furface 
of  the  burning  coals,  otherwife  fomuch  more  cold 
air  than  is  wanted  will  find  its  way  into  the  fire- 
place, and  mix  with  the  flame,  that  the  bottom 
of  the  boiler  cannot  fail  to  be  fenfibly  cooled  by 
it. 

When  a  boiler  is  properly  fet,  if  a  fire,  of  a 
moderate  fize,  that  burns  well,  does  not  heat  it  in 
a  reafonable  time,  the  fault  muft  necelTarily  lie  in 
the  bad  management  of  the  doors  and  regifters  of 
the  fire-place  :  for  as  the  heat  required  to  heat  the 
boiler  is  a  certain  quantity ^  which  cannot  vary,  if  the 
boiler  is  not  found  to  be  heated  as  faft  as  it  ought 
to  be,  by  the  quantity  of  fuel  confumed,  apart  of 
the  beat  generated  rnuft  neceflarily  go  to  heat 
fomething  elfc  3  and  there  is  nothing  at  hand  that 
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can  take  it,  except  it  be  the  cold  air  of  the  atmof- 
phere ;  which,  whenever  it  is  permitted  to  enter 
a  fire-place  in  an  improper  manner,  or  in  too  large 
quantities,  never  fails  to  rob  it  of  a  great  deal  of 
beat,  which  it  takes  with  it  up  the  chimney,  as  has 
already  been  obferved. 

If  the  door  by  which  the  fuel  is  introduced  into 
the  clofed  fire-place  of  a  kitchen  boiler  is  not  kept 
conftantly  clofed,  it  is  quite  impoffible  that  a  well- 
conftrufted  fire-place  can  anfwer. — With  fuch 
negleft  ful  management  a  bad  fire-place  is  certainly 
preferable  to  a  good  one ;  for  when  an  enormous 
quantity  of  fuel  is  confumed  under  a  boiler,  fome 
part  of  it  muft  neceffarily  find  its  way  into  it,  even 
if,  inftead  of  being  fet  in  brick-work,  it  were  fuf- 
pended  over  the  fire,  in  the  open  air  ;  but  when 
a  fire-place  is  made  no  larger  than  is  neceffary  in 
order  to  heat  the  boiler  in  a  proper  time,  when  the 
door  of  the  fire-place  is  kept  clofed,  it  is  not  fur- 
prizing  that  the  boiler  fhould  be  much  flower  in 
acquiring  heat,  when  a  ftre^m  of  cold  air  is  per- 
mitted to  ftrike  againft  its  bottom,  and  blow  all 
the  flame  and  hot  fmoke  out  of  its  flues  into  the 
chimney. .  ,  ' 

It  would  be  juft  as  unreafonable  to  objeA  to  the 

fire-places  I  h^ve  recommended  on  account  of  the 

trouble  of  keeping  them  clofed^  as  it  would  be  to  objedt 

to  a  fcheme  for  warming  a  dwelling-houfe  merely 

becaufe  it   required  that   the   ftreet-door  ftiould 

not  be  left  open.— The  cafes  are  exadtly  fimilar  ; 

and  if  infifting  on  the  attention  of  fervants  in  tlie 

one  cafe  is  not  unreafonable  s  it  cannot  be  fo  in  the 

other, 
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There  was  a  time,  no  doubt,  (when  the  doors  of 
rooms  firft  came  in  faftiion)  that  the  trouble  they 
occaiioned  to  fervants  was  confidcred  as  an  hard* 
(hip,*  and  feverity  in  exafting  attention  to  the 
proper  management  of  them  as  a  grievance  ;  but 
all  improvements  are  progreflive,  and  we  may  hope 
that  a  time  will  come  when  it  will  be  confidered 
as  careiefs  and  llovenly  to  leave  open  the  door  of  a 
clofed  fire-place.  In  the  mean  time  it  is  my  duty 
to  declare,  in  the  mcfi  feriom  and  public  manner y  that 
thofe  who^haVe  not  influence  enough  with. their 
fervants  to  fecure  due  attention  being  paid  to  this 
important  point,  would  do  wifely  not  to  attempt 
to  introduce  the  improvements  in  clofed  fire- 
places which  I  have  recommended.  And  it  is  not 
fufficient  merely  to  be  attentive  to  the  {hutting  of  ■ 
the  fire-place  door  j  care  mull  be  taken  alfo  to 
manage  properly  the  regifter  of  the  afli-pit  door, 
otherwife,  if  it  be  left  too  much  opened,  a  great 
deal  too  much  cold  air  will  find  its  way  into  th« 
fire-place  between  the  bars  of  the  grate. 

When  a  clofed  fire^-place  is  properly  conftrufted, 
it  is  hardly  to  be  believed  how  fmall  a  paffage  is 
fufficient  to  admit  as  much  air  as  is  neceflary  or 
ufeft:)l  to  maintain  the  combuftion  of  the  fuel* 

A  fault,  which  is  often  committed  in  the  ma- 
nagement of  the  clofed  fire-places  I  have  recom- 
mended, is  the  over-loading  them  withfueL  This 
miftake  has  feveral  bad  confequences,  and  among, 
them  there  is  one  which  would  not  naturally  be 
expected  5  it  prolongs  the  kindling  of  the  fire,  and 

very 
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very  frequently  fo  much  fo  as  to  prolong  the  heat- 
ing of  the  boiler,  notwithftanding  the  fiercenefs.  of 
the  fife  when  the  fuel  is  all  inflamed. 

Great  care  (hould  at  all  times  be  taken  not  to 
overcharge  a  fire-place  with  fuel,  but  more  efpe- 
cially  when  the  fire  is  firft  kindled,  and  the  fire- 
place, and  every  thing  about  it,  is  cold.  It  (hould 
be  remembered  that  a  great  deal  of  heat  is  necef- 
fary  to  warm  the  fuel  itfclf,  and  bring  it  to  that 
degree  of  heat  which  it  muft  have  in  order  to  its 
being  capable  of  taking  fire ;  and  as  long  a$  there 
remain*  any  cold  fuel  in  the  fire-place  to  be  heat- 
ed, very  little  heat  will  reagh  the  bottom  of  the 
boiler. 

All  the  money  that  is  expended  in  the  purchafc 
of  wood  to  kindle  coal  fires,  is  money  well  laid 
out  5  and  it  is  by  no  means  good  economy  to  be 
fparing  of  wood  in  kindling  fuch  fires.  In  many 
cafes  it  would,  I  am  convinced,  be  cheaper  to 
burn  wood  than  coals,  even  in  London,  efpecially 
in  the  clofed  fire^-places  of  fmall  kitchen  boilers 
and  ftewpans,  where  a  fire  is  wanted  but  for  a  Ihort 
time.  This  propofal  to  burn  wood  inftead  of 
coals,  or  charcoal,  has  already  been  made  more 
than  once;  and  the  more  I  have  confidered  the 
fubjedt,  the  more  I  am  convinced  that  the  former 
would  turn  out  to  be  the  cheapeft  fueU 

A  great  deal  of  fuel  is  confumed  in  this  country 
for  boiling  water  to  make  tea.  I  was  curious  to 
JkQOW  bow  low  it  would  be  poffible  to  reduce  that 
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cxpence,  and  afcertained  that  point  by  the  follow- 
ing experiments  and  computations  • 

I  fuppofcd  a  fmall  family,  confifting  of  two  pcr- 
fons,  to  drink  tea  twice  every  day  (morning  and 
evening)  during  one  whole  year,  and  that  2  pints 
of  water,  at  the  temparature  of  55°  (the  mean  an- 
nual temperature  of  the  atmofphere  in  Great 
Britain)  was  heated,  and  made  to  boil  every  time 
tea  was  made. 

I  found  on  enquiry  that  the  moft  coftly  fire- 
wood that  is  fold  in  London^  dry  beech  in  billets, 
at  the  higheft  price  it  is  ever  fold  at,  coft  one  far- 
thing per  lb.  avoirdupois  weight  5  that  is,  at  the 
rate  of  tivo-pence  per  billet,  weighing,  at  an  ave- 
rage 8  lbs.  By  wholefale  thefe  billets  are  fold  in 
London  at  one-penny'^half^penny  each. 

I  had  fome  of*  thefe  billets  fawed  into  lengths 
of  about  5  inches,  and  then  fplit  into  Imall  pieces 
(about  the  fize  of  the  end  of  one's  little  finger) 
and  bound  up  with  a  packthread  into  little  fmall 
bundles,  weighing  about  4  or  5  ounces  each. 
In  the  middle  of  each  bundle  there  were  a  few 
fmaller  fplinters,  and  a  very  fhiall  piece  of  paper, 
that  the  bundle  might  eafily  be  fet  on  fire  with  a 
candle,  or  with  a  common  match. 

On  ufing  the  fmall  portable  furnace  reprefented 
in  the  figure  63,  and  defcribed  in  chap.  XL  'of 
the  Tenth  Eflay,  page  293,  and  the  fmall  tin 
tea-kettles  reprefented  in  the  figure  68,  in  that 
Eflay,  I  found,  by  an  experiment,  which  was  re- 
peated feveral  times,  that  I  could  boil  z  pints 
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of  water  with  a   bundle  of  wood,  weighing  4 
ounces. 

Hence  it  appears  that  the  daily  confumpHon  of 
wood  in  boiling  water  for  tea  for  two  perfons  would 
be  8  ounces,  or  half  a  pound  weight ;  conlequent- 
ly  for  one  year,  or  365  days,  i82f  lbs.  would  be 
required ;  and  that  quantity,  at  i  farthing  the 
pound,  would  coft  \%z\  farthings  =  45  ^  pence, 
or  three  Jhillings  and  nine-pence-kalfpenny  and  half  a 
farthing. 

Were  it  poffible  to  heat  fo  fmall  a  quantity  of 
water,  with  the  confumption  of  the  fame  propor- 
tion of  fire-wood,  as  was  found  to  be  fufficient  for 
heating  water  in  fome  of  the  experiments,  of  which 
an  account  is  given  in  the  Sixth  Eflay,  the  an- 
nual expence  for  fire*wood  for  boiling  water  for 
making  tea  for  two  perfons  twice  a  day,  would 
amount  to  no  more  than  57  lbs.  weight,  which,  at 
the  London  price  of  this  wood,  one  farthing  in  the 
pound,  would  coft  57  farthings,  or  one  JliiUing  and 
.  two'pence-farthing. 

It  is  by  computations  of  this  fort,  founded  on 
the  refults  of  unexceptionable  experiments,  that 
we  are  enabled  to  appreciate  the  yaft  faving  to  in- 
dividuals, and  to  the  public,  that  would  refult 
from  proper  attention  being  paid  to  the  manage- 
ment of  fire,  and  to  the  economy  of  heat. 
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Of  th  Ufe  of  Steamy  as  a  Vehicle  for  tranfporting 

Heat. 

MANY  attempts  have  been  made,  at  different 
periods,  .to  heat  liquids  by  means  of  fteam 
introduced  into  them;  but  moft  of  tloefe  have 
failed:  and,  indeed,  until  it  was  known  that  fluids 
are  non-conduftors  of  heat,  and,  confequently, 
that  heat  cannot  be  made  to  defcend  in  them — 
(which  is  a  recent  difcovery) — thefe  attempts  could 
hardly  fucceed;  for,  in  order  to  their  being  fuc- 
cefsful,  it  is  abfolutely  neceflary  that  the  tube, 
which  conveys  the  hot  fteam,  fliould  open  into  the 
lowefl  part  of  the  velFel  which  contains  the  liquid 
to  be  heated,  or  nearly  on  a  level  with  its  bottom ; 
but  as  long  as  the  erroneous  opinion  obtained,  that 
heat  could  pafs  in  fluids  in  all  direifions^  there  did 
not  appear  to  be  any  reafon  for  placing  the  opening 
of  the  fteam  tube  at  the  bottom  of  the  vejjely  while 
many  were  at  hand  which  pointed  out  other  places 
as  being  more  convenient  for  it. 

But  to  fucceed  in  heating  liquids  by  fteam,  it  is 
neceflary,  not  only  that  the  fteam  fliould  enter  the 
liquid  at  the  bottom  of  the  velfel  which  contains 
it,  but  alfo  that  it  ftioiild  enter  it  coming  frdm 
above. 

The 
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The  fteam-tube  fhould  be  in  a  vertical  pofition, 
and  the  fteam  fhould  defcend  through  it,  previous 
to  its  entering  the  veflel,  and  mixing  with  the 
liquid  which  it  is  to  heat ;  otherwife  this  liquid 
tvill  be  in  danger  of  being  forced  back  by  this 
opening  into  the  ftcam-boiler ;  for  as  the  hot 
fteam  is  fuddenly  condenfed  on  coming  into  con- 
tad:  with  the  cold  liquid,  a  vacuum  is  neqeffarily 
formed  in  the  end  of  the  tube ;  into  which  va- 
cuum the  liquid  in  the  veffel — prefled  by  the 
whole  weight  of  the  incumbent  atmofphere-'— will 
ruQi  with  great  force,  and  with  a  loud  noife>  but' 
if  this  tube  be  placed  in  a  vertical  pofition,  and  if 
it  be  made  to  rife  to  the  height  of  fix  or  feven  feet 
above  the  level  of  the  furface  of  the  liquid  which  is 
to  be  heated,  the  portion  of  the  liquid,  which  is  thus 
forced  into  the  lower  end  of  the  tube,  will  not  have 
time  to  rife  to  that  height  before  it  will  be  met  by 
fteam,  and  obliged  to  return  back  into  the  veflel. 

There  will  be  no  difficulty  in  arranging  the  ap-. 
paratus  in  fuch  a  manner,  as  efFedlually  to  prevent 
the  liquid  to  be  heated  from  being  forced  back- 
wards into  the  fteam  boiler ;  and,  when  this  is  .^ 
done,  and  fome  other  neceflary  precautions  to  pre- 
vent accidents  are  taken,  fteam  may  be  employed, 
with  great  advantage,  for  heating  liquids  i  and  fop 
keeping  them  hot,  in  a  variety  of  cafes,  in  which 
fire,  applied  immediately  to  the  bottoms  of  the 
containing  veifds,  is  now  ufed. 

Ip   dying,  for  in  (lance,  in   bleaching,  and   ir\ 

brewing,  and   in   the   procefles    of  many    pth^r 
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arts  and  manufaftures,  the.  adoption  of  this  me- 
thod of  applying  heat  would  be  attended,  not 
only  with  a  great  faving  of  labour,  and  of  fueU 
but  alfo  of  a  confiderable  faving  of  expence  in 
the  purchafe  and  repairs  of  boilers,  and  of  other 
expenfive  machinery :  for,  when  fleam  is  ufed  in- 
ftead  of  fire,  for  heating  their  contents,  boilers 
may  be  made  extremely  thin  and  light;  and,  as 
they  may  cafily  be  fupported  and  ftrengthened  by 
hoops  and  braces  of  iron,  and  other  cheap  mate- 
rials, they  will  coft  but  little,  and  feldom  ftand  in 
need  of  repairs. 

.    To  thcfe  advantages  we  may  add  others  of  ftill 
greater  importance :  Boilers  intended  to  be  heated 
in  this  manner  may,  without  the  fmalleft  diffi- 
culty, be  placed  in  any  part  of  a  room — at  any 
diftance  from  the  fire ; — and  in  fituations  in  which 
they  may  be  approached  freely  on  every  fide.  They 
may  moreover  eafily  be  lb  furrounded  with  wood, 
or  with  other  cheap  fubftances,  which  form  warm 
covering,  as  moft  completely  to  confine  the  heat 
within  them,  and  prevent  its  efcape.     The  tubes 
by  which  the  fl:eam  is  brought  from  the  principal 
boiler  (which  tubes  may  conveniently  be  fufpended 
juft  below  the  ceiling  of  the  room)  may,  in  like 
manner,  be  covered,  fo  as  almoft  entirely  to  pre- 
vent all  lofs  of  heat  by  the  furfaces  of  them ;  and 
this,  to  whatever  diftances  they  may  be  made  to 
extend. 

In  fupendlng  thefe  fteam-tubes,  care  muft,  how- 
ever, be  taken,  to  lay  them  in  a  fituation,  not  per^ 

feSlly 
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Jeilly  horizontal^  under  the  ceiling,  but  to  incline 
them  at  a  fmall  angle,  making  them  rife  gradually 
from  their  junftion  with  the  top  of  a  large  vertical 
fteam-tube,  which  conneAs  them  with  the  fteam, 
boiler,  quite  to  their  fartheft  extremities:  for, 
when  thefe  tubes  are  fo  placed,  it  is  evident  that 
all  the  water  formed  in  them,  in  confequence  of  the 
condenfation  of  the  fteam  in  its  paflage  through 
them,  will  run  backwards,  and  fall  into  the  boiler, 
inftead  of  accumulating  ia  them,  and  obftrutfting 
the  paflage  of  the  fteam,  (which  it  would  not  fail 
to  do  were  thei:e  any  confiderable  bends  or  waving$, 
upwards  and  downwards,  in  thefe  tubes)  or,  of 
running  forward,  and  defcending  with  the  fteam  into 
the  veffels  containing  the  liquids  to  be  heated  ; — 
which  would  happen  if  thefe  tubes  inclined  down^' 
wards^  inftead  of  inclining  upwards,  as  they  recede 
fiom  the  boiler. 

In  order  that  clear  and  diftinft  ideas  may  be 
formed  of  the  various  parts  of  this  apparatus, — 
even  without  figures, — I  Ihall  diftinguifli  each  part 
of  it  by  a  fpecific  name  :  The  veffel  in  which  water 
is  boiled  in  order  to  generate  fteam — ^and  which, 
in  its  conftruftion,  may  be  made  to  refemble  the 
boiler  of  a  fteam  engine — I  ftiall  call  the  Jieam^ 
boiler  :-^The  vertical  tube,  which,  rifing  up  from 
the  top  of  the  boiler,  conveys  the  fteam  into  the 
tubes  (nearly  .horizontal),  which  are  fufpended 
from  the  cieling  of  the  room,  I  ftiall  call  the  Jieam 
refervoir : — ^To  the  horizontal  tubes  I  fliall  give  the 
name  of  condu£lors  of  Jieam : — ^and  to  the  (fmaller) 
3  tubes, ' 
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tubes,  which,  defcending  perpendicularly  from 
thefe  horizontal  conduSorSy  convey  the  fleam  to  the 
liquids  which  are  to  be  heated,  I  Ihall,  cxclufively, 
appropriate  the  appellation  oi  fteam-tubes. 

The  veffels  in  which  the  liquids  that  are  to  be 
heated  are  put,  I  (hall  call  the  contaitting  vejfels, — 
Thefe  veffels  may  be  made  of  any  fcarm;  and,  in 
many  cafes,  they  may,  without  any  inconvenience, 
be  conftrufted  of  wood,  or  of  other  cheap  mate- 
rials, inftead  of  being  made  of  coftly  metals,  by 
which  means  a  very  heavy  cxpence  may  be  avoided : 
or  they  may  be  merely  pits  funk  in  the  ground, 
and  lined  with  ftone,  or  with  bricks. 

Each  Jieam-tube  muft  defcend  per pe7tdicularly  from 
the  horizontal  conduStor  with  which  it  is  conneded, 
to  the  level  of  the  bottom  of  the  containing  vejfd 
to  which  it  belongs;  and,  moreover,  muft  be  fur- 
ni(hed  with  a  good  cock,  perfectly  fteam-tight* 
which  may  beft  be  placed  at  the  height  of  about 
fix  feet  above  the  level  of  the  floor  of  the  room. 

This  fteam-tube  may  either  defcend  within  the 
vejfel  to  which  it  belongs,  or  on  the  outjide  of  ity  as 
ihall  be  found  moft  convenient.  If  it  comes  down 
on  the  outfide  of  the  veffel,  it  muft  enter  it  at  its 
bottom,  by  a  (hort  horizontal  bend  :  and  its  junc- 
tion with  the  bottom  of  the  veffel  muft  be  well 
fecured,  to  prevent  leakage.  If  it  comes  down 
into  the  veffel,  on  the  infide  of  it,  it  muft  defcend 
to  the  bottom  of  it,  or  at  leaft  to  within  a  very 
few  inches  of  the  bottom  of  it^  otherwife  the 

liquid 


480  Of  the  Ufe  of  Steam  ^  (essay 

liquid  in  the  veffel  will  not  be  uniformly,  or  equally^ 
heated. 

When  the  fteam-tubc  is  brought. down  on  the 
infide  of  the  containing  veffel,  it  may  either  come 
down  perpendicularly,  and  without  touching  the 
fides  of  it,  or  it  may  come  down  on  one  fide  of 
the  veffel,  and  in  contad  with  it. 

When  feveral  fteam-tubes,  belonging  to  different 
containing  vcffels,  are  conneded  with  one  and  the 
lame  horizontal  ileam  conductor,  the  upper  end 
of  each  of  thefe  tubes,  inftead  of  being  fimply 
attached  by  folder  or  by  rivets  to  the  under  fide  of 
the  conduftor,  muft  enter^  at  leaft  one  inch,  within 
the  eavity  of  it\  otherwife  the  water  refulting  from 
a  condenfation  of  a  part  of  the  fteam  in  the  con* 
dudor,  by  the  cold  air  which  furrounds  it,  inftead 
of  finding  its  way  back  into  the  fteam-boiler,  will 
defcend  through  the  fteam-tubes,  and  mix  with  the 
liquids  in  the  veffels  below ;  but  when  the  open 
ends  of  thefe  tubes  projeEl  upwards  within  the  fteam 
conduBory  though  it  be  but  to  a  fmall  height  above 
the  level  of  its  under  fide,  it  is  evident  that  this 
accident  cannot  happen. 

It  is  not  neceffary  to  obferve  here,  that,  in  order* 
that  the  ends  of  the  fteam-tubes  may  projed 
within  the  horizontal  conductor ^  the  diameters  of  the 
former  muft  be  confiderably  lefs  than  the  diameter 
of  the  latter. 

To  prevent  the  lofs  of  heat  arifing  from  the 
cooling  of  the  different  tubes  through  which  the 

fteam 
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fleam  muft  pafs  in  coming  from  the  boiler,  all 
thofe  tubes  ftiould  be  well  defended  from  the  cold 
air  of  the  atmofphere,  by  means  of  warm  cover- 
ing ;  but  this  may  eafily  be  done,  and  at  a  very 
trifling  expence.     The  horizontal  conduftors  may 
be  enclofed  within  fquare  wooden  tubes,  and  fur- 
rounded  on  every  fide  by  charcoal  duft, — fine  faw- 
duft, — or  even  by  wool  5 — ^and  the  fteam  tubes,  as 
wellastherefervoir  of  fteam,  maybe  furrounded,firft 
by  three  or  four  coatings  of  ftrong  paper,  firmly  at- 
tached to  them  by  pafte,  or  glue,  and  covered 
with  a  coating  of  varnilh  ;  and  then  by  a  covering' 
of  thick  coarfe  cloth.     It  will  likewife  be  advifabie 
to  cover  the  horizontal   conductors  with  feveral 
coatings  of  paper ;  for  if  the  paper  be  put  on  to 
them  while  it  is  wet  with  the  pafte  or  glue,  and  if 
care  be  taken  to  put  it  on  in  long  (lips,  or  bands, 
wound  regularly  round  the  tube  in  a  fpiral  line, 
from  one  end  of  it  to  the  other,  this  covering  will 
be  ufeful,  not  only  by  confining  more  efFedually 
the  heat,  but  alfo,  by  adding  very  much  to  the 
ftrength  of  the  tube,  and  rendering  it  unneceflary 
to  employ  thick  and  ftrong  flieets  of  metal  in  the 
conftruftion  of  it. 

However  extraordinary  and  incredible  it  may 
appear,  I  can  aflert  it  as  a  faft,  which  I  have  proved 
by  repeated  experiments,  that  if  a  hollow  tube^ 
conftrudted  of  (heet  copper  Tg^g-  of  an  inch  in  thick- 
nefs,  be  covered  by  a  coating  only  twice  as  thick, 
or  tV  of  an  inch  in  thicknefs,  formed  of  layers  of 
ftrong  paper,  firmly  attached  to  it  by  good  glue, 
VOL.  in.  K  K  the 
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the  ftrength  of  the  tube  will  be  more  than  doubled  by 
this  covering. 

I  found  by  experiments,  the  moft  unexception* 
able  and  decifive — of  which  I  intend  at  fome  future 
period  to  give  to  the  public  a  full  and  detailed  ac- 
count,— that  the  ftrength  of  paper  is  fuch,  when 
feveral  (heets  of  it  are  firmly  attached  together 
with  glue,  that  a  folid  cylinder  of  this  fubilance, 
the  tranfverfe  feftion  of  which  (hould  amount  to 
only  one  fuperficial  inch,  would  fuftain  a  weight 
of  30,000  lbs.  avoirdupois,  or  above  13  tonss  fuf- 
pended  to  it,  without  being  pulled  afunder  or 
broken. 

The  ftrength  of  hemp  is  ftill  much  greater, 
when  it  is  pulled  equally,  in  the  direction  of  the 
length  of  its  fibres.  I  found,  from  the  refults  of 
iny  experiments  with  this  fubftance,  that  a  cy* 
linder  of  the  fize  above  mentioned,  compofed  of 
the  flxaight  fibres  of  hemp,  glued  together,  would 
fuftain  92,000  lbs.  without  being  pulled  afunder. 

A  cylinder,  of  equal  dimenfions,  compofed  of 
the  ftrongeft  iron  I  could  ever  meet  with,  would 
not  fuftain  more  than  66,000  lbs.  weight  ;  and  the 
iron  muft  be  very  good  not  to  be  pulled  afunder 
with  a  weight  equal  to  55,000  lbs.  avoirdupois. 

I  (hall  not,  in  this  place,  enlarge  on  the  many 
advantages  that  may  be  derived  from  a  knowledge 
of  thefe  curious  fads.  I  have  mentioned  them 
now,  in  order  that  they  may  be  known  to  the  pub- 
lic ;  and  that  ingenious  men,  who  have  leifure  for 
thefe  refearches,  may  be  induced  to  turn  their  atr 
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tention  to  a  fubjed,  not  only  very  interefting,  on 
niany  accounts,  but  which  promifes  to  lead  to 
moft  important  improvements  in  mechanics* 

I  cannot  return  from  this  digreffion  without  juft 
mentioning  one  or  two  refults  of  my  experimental 
inveftigations  relative  to  the  force  of  cohefion,  or 
ftrength  of  bodies,  which,  certainly,  are  well  cal- 
culated to  excite  the  curiofity  of  men  of  fcience. 

The  ftrength  of  bodies  of  different  fizes,  fimilar 
in  forniy  and  compofed  of  the  fame  fuhftdnce^ — or 
the  forces  by  which  they  refift  being  pulled  afunder 
by  weight  fufpended  to  them,  and  afting  in  the 
diredlion  of  their  lengths — are  not  in  the  fimple  ratio 
of  the  areas  of  their  tranfverfe  feEtims^  or  of  their 
fraSlures ; — but  in  a  higher  ratio — ^and  this  ratio 
is  different  in  different  fubftances. 

Hhtform  of  a  body  has  a  confiderable  influence 
on  its  ftrength,  even  when  it  is  pulled  in  the  direSHon 
of  its  length. 

All  bodies,  even  the  moft  brittle,  appear  to  be 
torn  afunder y  or  their  particles  fejJarated,  or  fibres 
broken,  one  after  the  ether  -,  and  hence  it  is  evident, 
that  that  form  muft  be  moft  favourable  to  the 
ftrength  of  any  given  body,  pulled  in  the  direc- 
tion of  its  length,  which  enables  the  greateft 
number  of  its  particles,  or  longitudinal  fibres,  to 
be  feparated  to  the  greateft  pofJible  diftance — fliort 
of  that  at  which  the  force  of  cohefion  is  overcome, 
■ — before  any  of  them  have  beea  forced  t^^ond  that 
limit, 
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It  IS  more  than  probable  that  the  apparent 
ftrength  of  different  fubftances  depends  mtich 
more  on  the  number  of  their  particles  that  come 
into  aftion  before  any  of  them  are  forced  beyond 
the  limits  of  the  attradlion  of  cohefion,  than  on 
any  fpecific  difference  in  the  intcnfity  of  that  force 
in  thofe  fubftances. 

But  to  return  to  the  fubjeft  more  immediately 
under  confideration. — As  it  is  effential  that  the 
fteam  employed  in  heating  liquids,  in  the  manner 
before  defcribed,  (hould  enter  the  containing  vef* 
fel  at)  or  very  near,  its  bottom,  it  is  evident  that 
this  fteam  muft  be  fufficiently  ftrong,  or  elaftic> 
to  overcome,  not  only  the  preflurc  of  the  atmo- 
fphere,  but  alfo  the  additional  preflure  of  the 
fuperincumbent  liquid  in  the  veifel ;  the  fteam 
boiler  muft,  therefore,  be  made  ftrong  enough  to 
confine  the  fteam,  when  its  elafticity  is  fo  much 
increafed  by  means  of  additional  heat,  as  to  enable 
it  to  overcome  that  reliftance.  This  increafe  of 
the  elaftic  force  of  the  fteam  need  not,  however, 
in  any  cafe,  exceed  a  prefTure  of  five  or  fix  pounds 
upon  a  fquare  inch  of  the  boiler,  or  one  third  partj 
or  one  half  of  an  atmofphere. 

It  is  not  necelTary  for  me  to  obferve  here,  that 
in  this,  and  alfo  in  all  other  cafes,,  where  fteam  is 
ufed  as  a  vehicle  for  conveying  heat  from  one 
place  to  another,  it  is  indifpenfably  neceffary  to 
provide  fafety-valves  of  two  kinds ; — the  one  for 
letting  a  part  of  the  fteam  efcape,  when,  on  the 
lire  being  fuddenly  increafed,  the  fteam  becomes 
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ib  ftrong  as  to  expofe  the  boiler  to  the  danger  of 
being  burft  by  it  * ; — ^the  other  for  admitting  air 
into  the  boiler,  when,  in  confequence  of  the  dimi- 
nution of  the  heat,  the  fteam  in  the  boiler  is  con- 
denfed,  and  a  vacuum  is  formed  in  it ;  and  when, 
without  this  valve,  there  would  be  danger,  either 
of  the  fides  of  the  boiler  being  cruflied,  and  forced 
inwards  by  the  preflure  of  the  atmofphere  from 
without ;  or  of  the  liquid  in  the  containing  vef- 
fels  being  forced  upwards  into  the  horizontal  fteam- 

conduftors,  and  from  thence  into  the  fteam- 
boiler.  The  laft-mentioned  accident,  however^ 
cannot  happen,  unlefs  the  cocks  in  fome  of  the 
fteam  tubes  are  left  open.— The  two  valves  effec- 
tually prevent  all  accidents. 

The  reader  will,  no  doubt,  be  more  difpofed  to 
pay  attention  to  what  has  here  been  advanced 
on  this  interefting  fubjeft,  when  he  is  informed 
that  the  propofed  fcheme  has  already  been  exe- 
cuted on  a  very  large  fcale,  and  with  complete 
fuccefs ;  and  that  the  above  details  are  little  more 
than  exad:  defcriptions  of  what  aftually  exifts. 

A  great  mercantile  and  manufaduring  houfe  at 
Leeds,  that  of  Meflrs.  Gott,  and  Co.  had  the 
courage,  notwithftanding  the  mortifying  predic- 
tion of  all  their  neighbours,  and  the  ridicule  with 

*  The  (leaqs  which  efcapes  out  of  the  boiler  through  the 
fafety-valve  may  very  eafily  be  made  to  pafs  into  the  refervoir 
of  water  which  feeds  the  boiler,  and  be  condenfed  there; 
which  will  warm  that  water,  and  by  that  mean:  fave  a  quan* 
tity  of  heat,  which  oth^rwife  would  efcape  into  the  atmofphere, 
l^nd  be  loft, 
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which  the  fchem^  was  attempted  to  be  treatedt 
to  ereft  a  dying-houfe^  on  a  very  large  fcale  indeed* 
OH    the   principles    here    defcribed    and  recom- ' 
mended. 

On  my  vifit  to  Leeds  in  the  fummer  of  the  year 
i8co,  I  waited  on  Mr.  Gott,  who  was  then  mayor 
of  the  town,  and  who  received  me  with  great  po- 
litenefs,  and  fliowed  me  the  cloth^halls,  and  other 
curiofities  of  the  place :  but  nothing  he  ftiowecj 
me  interefted  me  half  (b  much  as  his  own  truly 
noble  maniifaftory  of  fuperfine  woollen  cloths. 

I  had  ktn  few  manufaftories  fo  extenfive,  and 
none  fo  complete  in  all  its  parts.  It  was  burnt  to 
the  ground  the  year  before,  and  had  juft  been  re-t 
built,  on  a  larger  fcale ;  and  with  great  improve-* 
ments  in  almoft  every  one  of  its  details. 

The  reader  may  eafily  conceive  that  I  felt  no 
fmall  degree  of  fatisfaftion,  on  going  into  the 
dying-houfe,  to  find  it  fitted  up  on  principles 
which  I  had  fome  fliare  in  bringing  into  repute, 
and  which  Mr.  Gott  told  me  he  had  adopted  in 
confequence  of  the  information  he  had  acquired 
in  the  perufal  of  my  Seventh  Eflay. 

He  aflured  me  that  the  experiment  had  an^ 
fwered,  even  far  beyond  his  mofi:  fanguine  expec- 
tations ;  and,  as  a  ftrong  proof  of  the  utility  of 
the  plan,  he  informed  me,  tjiat  his  next  door 
neighbour,  who  is  a  dyer  by  profeffion,  and  who^ 
at  firft,  was  ftrongly  prejudiced  againft  thefe  inno- 
vations, had  adopted  them,  and  is  now  conyincecj 
that  they  are  real  improvements. 
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Mr.  Gott  aiTured  me,  that  he  had  no  doubt  but 
they  would  be  adopted  by  every  dyer  in  Great 
Britain  in  the  courfe  of  a  very  few  years. 

The  dying-houfe  of  Meffrs.  Gott  and  Co.  which 
is  fituated  on  the  ground  floor  of  the  principal 
building  of  the  manufadtory,  is  veiy  fpacious,  and 
contains  a  great  number  of  coppers,  of  different 
fizes  ;  and  as  thefe  veffels,  fome  of  which  are  very 
large,  are  diftributed  about  promifcuoufly,  and 
apparently  without  any  order  in  their  arrangement, 
in  two  fpacious  rooms, — each  copper  appearing 
to  be  infulated,  And  to  have  no  connexion  what- 
ever with  the  others, — all  of  them  together  form 
a  very  Angular  appearance. 

The  rooms  are  paved  with  flat  fVones,  and  the 
the  brims  of  all  the  coppers — great  and  fmall — are 
placed  at  the  fame  height  (about  three  feet)  above 
the  pavement.  Some  of  thefe  coppers  contain  up^ 
wards  of  1 800  gallons ;  and  they  are  all  heated  by 
fteam  from  mefteam-boiler^  which  is  fituated  in  a 
comer  of  one  of  the  rooms,  almoft  out  of  fight. 

The  horizontal  tubes,  which  ferve  to  condudt 
the  fteam  from  the  boiler  to  the  coppers,  are  fuf* 
pended  juft  below  the  ceiling  of  the  rooms  :  they 
are  made — fome  of  lead — and  fome  of  caft-iron  5 
and  are  from  four  to  five  inches  in  diameter;  but 
when  I  faw  them,  they  were  naked,  or  without 
any  covering  to  confine  the  heat.  On  my  ob- 
ferving  to  Mr.  Gott  that  coverings  for  them 
would  be  ufeful,  he  told  me  that  it  was  intended 

K  K  4  that 


488  OftheUfeof  Steam,        [essay  rv. 

that  they  (hould  be  covered,  and  that  coverings 
would  be  provided  for  them. 

The  vertical  fteam-tuhes,  by  which  the  fleam 
paffes  down  from  the  horizontal  fteam-conduRors 
into  the  coppers,  are  all  conftrufted  of  lead ;  and 
are  from  \  of  an  inch  to  z\,  inches  in  diameter  ; 
being  made  larger  or  fmaller  according  to  the 
fizes  of  the  coppers  to  which  they  belong.  Thefe 
fleam-tubes  all  pafs  down  on  the  outfides  of  their 
coppers,  and  enter  them  horizontal  at  the  level 
of  their  bottoms.  Each  copper  is  furnilhed  with 
a  brafs  cock,  for  letting  off  its  contents ;  and  it 
is  filled  with  water  from  a  ciftern  at  a  diflance, 
which  is  brought  to  it  by  a  leaden  pipe.  The 
coppers  are  all  furrounded  by  thin  circular  brick- 
walls,  which  fervc  not  only  to  fuppoxt  the  cop- 
pers, but  alfo  to  confine  the  heat. 

The  rapidity  with  which  thefe  coppers  are 
heated,  by  means  of  fleam,  is  truly  aflonifhing, 
Mr.  Gott  afTured  me,  that  one  of  the  largefl  of 
them,  containing  upwards  1800  gallons,  when 
filled  with  cold  water  from  the  ciflern,  requires  no 
more  than  half  an  hour  to  heat  it  till  it  aftually 
boils  !- — By  the  greatefl  fire  that  could  be  made 
under  fuch  a  copper,  it  would  hardly  be  pofiible 
make  it  boil  in  lefs  than  an  hour. 

It  is  eafy  to  perceive  that  the  faving  of  time, 
which  will  refult  from  the  adoption  of  this  new 
mode  of  applying  heat,  will  be  very  great ; — and  it 
is  likewife  evident  that  it  may  be  increafed,  al- 
jBoft  without  limitjition,  merely  by  augmenting 
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the  diameter  of  the  fleam-tube  :  Care  muft,  how- 
ever,  be  taken,  that  the  boiler  be  fufficiently  large 
to  furnifh  the  quantities  of  fteam  required. — The 
favfKg  of  fuel  will  alfo  be  very  confiderable :  Mr. 
Gott  informed  me,  that,  from  the  beft  calculation 
he  had  been  able  to  make,  it  would  amount  to 
near  two-thirds  of  the  quantity  formerly  ex- 
pended, when  each  copper  was  heated  by  a  fepa- 
rate  fire: 

But  thefe  favings  are  far  from  being  the  only 
advantages  that  will  be  derived  from  the  introduc-? 
tion  of  thefe  improvements  in  the  management  of 
heat :  There  is  one,  of  great  importaijice  indeed^ — 
not  yet  mentioned — which  alone  would  be  fuffi- 
cient  to  recommend  the  very  general  adoption  of 
rhem. — As  the  heat  communicated  by  fteam  can 
never  exceed  the  mean  temperature  of  boiling  water 
by  more  than  a  very  few  degrees,  the  fubftances 
expofed  to  it  can  never  be  injured  by  it. 

In  many  arts  and  manufadtures  this  circumftance 
will  be  produdiive  of  great  advantages,  but  in  none 
will  its  utility  be  more  apparent  than  in  cookery ; 
and  efpecially  in  public  kitchens, — where  great 
quantities  of  food  are  prepared  in  large  boilers; — 
for,  when  the  heat  is  conveyed  in  this  manner,  all 
the  labour  now  employed  in  ftirring  about  the 
contents  of  tbofe  boilers,  to  prevent  the  visuals 
from  being  fpoiled  by  burning  to  the  bottoms  of 
them,  will  be  unneceflary;  and  the  lofs  of  heat 
pccafioned  by  this  ftirring,  prevented; — ^and,  in- 
ft?ad  of   expenfive  cppperSji  or  metallic  boilers, 

^hich 


490  Of  the  life  of  Steam^         [bssay  »v% 

which  are  fometimes  unwholefome,  and  always 
difficult  to  be  kept  clean,  and  often  ftand  in  need 
of  repairs, — common  wooden  tubs  may,  with  great 
advantage,  be  ufed  as  culinary  veffels;  and  their 
contents  may  be  heated  by  portable  fire-places,  by 
means  of  fleam-boilers  attached  to  them. 

As  thefe  portable  fireplaces  and  their  fleam, 
boilers  may,  without  the  fmallefl  inconvenience, 
be  made  of  fuch  weight,  form,  and  dimenfions,  as 
to  be  eafily  tranfported  from  one  place  to  another, 
by  two  men;  and  be  carried  through  a  door^way 
of  the  common  width  ; — with  this  machinery,  and 
the  fteam-tubes  belonging  to  it,  and  a  few 
wooden  tubs,  a  complete  public  kitchen,  for 
fupplying  the  poor,  and  others,  with  foups,  and 
alfo  with  puddings,  vegetables,  meat,  and  all  other 
kinds  of  food  prepared  by  boilings  might  be  efla- 
blilhed  in  half  an  hour,  in  any  room,  in  which  there 
is  a  chimney  (by  which  the  fmoke  from  the  port* 
able  fire-place  can  be  carried  off);  and,  when  the 
room  fhould  be  no  longer  wanted  as  a  kitchen,  it 
might,  in  a  few  minutes,  be  cleared  of  all  this  culi-' 
ftary  apparatus,  and  made  ready  to  be  ufed  for  any 
other  purpofe. 

This  method  of  conveying  heat  is  peculiarly  well 
adapted  for  heating  baths:  It  is  likewife  highly 
probable  that  it  would  be  found  ufeful  in  the 
bleaching  bufinefs,  and  in  wafhing  linen.  It  would 
alfo  be  very  ufeful  in  all  cafes  where  it  is  required 
to  keep  any  liquid  at  about  the  boiling  point  for  a 
Jong  time  without  making  it  boil ;  for  the  quantity 
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of  heat  admitted  may  be  very  nicely  regulated  by 
means  of  the  brafs  cock  belonging  to  the  ileam«» ' 
tube.  Mr.  Gott  fliowed  me  a  boiler  in  which 
Ihreds  of  ikins  were  digeiling  in  order  to  make 
glue>  which  was  heated  in  this  manner;  and  in 
which  the  heat  was  fo  regulated,  that,  although  the 
liquid  never  aftually  boiled,  it  always  appeared  to 
be  upon  the  very  point  of  beginning  to  boil. 

This  temperature  had  been  found  to  be  beft 
talculated  for  making  good  glue.  Had  any  other 
lower  temperature  been  found  to  anfwer  better,  it 
might  have  been  kept  up  with  the  fame  eafe,  and 
with  equal  precifion,  by  regulating  properly  the 
quantity  of  fteam  admitted. 

I  need  not  fay  how  much  this  country  is  obliged 
to  Mr.  Gott,  and  his  worthy  colleagues. — To  tlie 
fpirited  exertions  of  fuch  men — who  abound  in  no 
other  country — 'We  owe  one  of  the  proudeft  dif- 
tindtions  of  our  national  character; — that  of  being 
an  enlightened  and  an  enterprizing  people. 

In  fitting  up  the  great  kitchen  at  the  houfe  of 
the  Royal  Inftitution,  I  availed  myfelf  of  that  op- 
portunity to  (how,  in  a  variety  of  different  ways, 
how  fteam  maybe  ufefully  employed  in  heating 
liquids. 

On  one  fide  of  the  room,  oppofite  to  the  fire- 
place, and  where  there  is  no  appearance  of  any 
chimney,  I  fitted  up  a  fteam«boiler,  of  caft-iron, 
which,  to  confine  the  heat,  is  fo  compleatly  covered 
pp  by  the  brick-work  in  which  it  is  (tty  that  no 
part  of  it  is  fecn»    This  boiler  is  fupplied  with 
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water  from  a  refcrvoir  at  a  diftance  (which  is  not 
feen)  and  by  means  of  a  cock,  which  is  regulated  by 
an  hollow  floating  ball  of  thin  copper,  the  water  in 
the  boiler  always  ftands  at  the  fame  height,  or 
level, 

,  The  fteam  from  this  boiler  rifes  up  perpendicu- 
larly in  a  tin  tube,  which  is  concealed  in  a  fquare 
wooden  tube,  by  the  fide  of  the  wall  of  the  room, 
and  enters  an  horizontal  tin  tube  (concealed  in  the 
fame  manner)  which  lies  againft  the  wall,  and  jult 
under  the  ceiling. 

From  this  horizontal  fteam  condu£lor  three  tubes 
defcend,  perpendicularly  (concealed  in  three  fquare 
wooden  tubes)  and  enter  three  different  kitchen 
boilers  (on  a  level  with  their  bottoms)  which  are 
fet  in  brick  work,  againft  the  fame  fide  of  the  room 
where  the  fteam  boiler  is  fituated. 

As  each  of  thefe  boilers  has  its  feparate  fire- 
place, properly  furniQied  with  a  good  double  door, 
and  regifter  afti-pit  door;  and  alfo  with  a  canal, 
furniftied  with  a  damper,  for  carrying  off  the 
fmoke ;  either  of  thefe  three  boilers  may  be  ufed 
for  cooking,  either  with  a  fire  made  under  it,  or 
with  fteam  brought  into  it,  from  the  neighbouring 
fteam-boiler, 

Xhe  objedt  I  had  principally  in  view  in  this  ar- 
rangement was  to  fl^ew,  in  the  moft  ftriking  and 
convincing  manner,  that  all  the  different  procefles 
of  cookery,  which  are  performed  by  boiling,  fuch  as 
boiling  meat  ^nd  vegetables  in  boiling  ^vat'er-^ 
Oijil^ing  foups--rftewing,  §cc.  may^  m  aH  cafes,  be 

performed 
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performed  quite  as  well,  and  in  many  much  better, 
by  heating  the  liquid  which  is  to  be  boiled,  and 
keeping  it  boiling,  by  admitting  hot  ftcani  into  it^ 
than  by  making  a  fire  under  it. 

By  ufing  one  of  thefe  boilers  alternately  in  thefe 
two  ways,  on  difFerent  days,  in  preparing  the  fame 
kind  of  food,  1  concluded  that  all  doubts  on  this 
fubjeft  would  be  mofl  efFeftually  removed. 

To  exhibit  in  a  manner  Hill  more  ftriking  the 
application  of  fteam  to  the  boiling  of  liquids  for 
culinary  purpofes,  the  following  ^arrangement  has 
been  made,  and  completed. — An  horizontal  fteam- 
conduftor  (concealed  in  a  fquare  wooden  tube) 
communicating,  at  right  angles,  with  the  fteam 
condu6lor  before  defcribed,  paffes,  juft  below  the 
ceiling,  from  the  middle  of  one  fide  of  the  room,  to 
the  middle  of  the  ceihng;  and  ends  in  a  veflel,  in 
the  form  of  a  flat  drum,  about  ten  inches  in  diame- 
ter, and  five  inches  high,  which  is  attached  to  the 
ceiling,  perpendicularly  over  the  center  of  a  large 
■  table,  which  is  placed  in  the  middle  of  the 
room. 

On  the  outfide  of  this  drum,  or  fliort  hollow 
cylinder  (which  is  made  of  tin,  and  covered  with 
wood,  to  confine  the  heat)  there  are,  at  equal  dif- 
tances,  four  projefting  horizontal  tubes,  each  about 
one  inch  in  diameter,  and  two  inches  long,  which 
communicate  with  the  infide  of  the  drum.  Thefe 
tubes  all  point  to  the  fame  center,  namely,  to  the 
center  of  the  drum. 
'  To  each  of  tht!e  fliort  horizontal  tubes,  there  is 

fixedi 
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fixed  one  end  of  a  fteam  tube  compofcd  of  three 
pieces,  fixed  to  each  other,  and  moveable,  by  meaiis 
of  joints,  which  are  all  fleam-tight.     ' 

The  epd  of  this  compound  flexible  fteam-tube 
is  united  to  the  end  of  the  (hort  tube,  which  pro- 
jects from  the  fide  of  the  drum,  by  means  of  a 
fteam-joint,  in  fuch  a  manner,  that  the  fl;eam-tube, 
,  attached  to  the  drum,  and  communicating  with  it, 
may  either  be  folded  up,  in  joints,  or  lengths,  juft 
under  the  ceiling,  or  it  may  be  made  to  hang  down 
from  the  end  of  the  (hort  tube  to  which  it  is  at- 
tached.— The  lower  joint,  or  rather  divifion  of  this 
flexible  fteam- tube,  which  reaches  nearly  to  the  top 
of  the  table,  is  furniflied  with  a  brafs  cock,  by 
which  it  is  occafionally  clofed ;  or  rather,  by  which 
it  is  always  kept  clofed  when  it  is  not  in  aftual 
ufe. 

I  might  perhaps  fpare  myfelf  the  trouble  of  de- 
fcribing  the  manner  in  which  this  culinary  fteam 
apparatus  is  ufed,  as  the  imagination  of  the  reader 
will  moft  probably  have  run  before  me.  I  (hall, 
however,  juft  mention  a  very  ftriking  and  pleafing 
manner  of  making  the  experiment,  iri  which  the 
adtion  of  this  machinery  will  be  exhibited  to  great 
advantage. 

If  the  cold  water,  which  is  to  be  heated,  and 
made  to  boil  by  the  fteam,  is  put  into  a  large  glafs 
bowl,  or  jar;  on  plunging  the  lower  end  of  one  of 
the  flexible  fteam-tubes  into  the  water,  and  then 
opening  the  fteam-cock,  the  agitation  into  which 
the  water  in  the  glafs  vcflel  will -be  thrown  will  be 

vifible 
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vifible  through  the  glafs;  and  the  paflage  of  the 
fteam,  in  its  claftic  form,  upwards,  through  the 
water  into  the  air,  after  the  water  has  become  boiling 
hot  J  and  not  before,  will  be  an  inftruftive,  as  well  as 
an  amuilng  experiment. 

Thofe  of  the  flexible  fteam-tubes  which  are  not 
in  aftual  ufe,  are  kept  fo  folded  up,  (in  order  to 
their  being  out  of  the  way)  that  their  two  upper 
divifioiis,  lying  by  the  fide  of  each  other,  in  an  ho- 
rizontal pofition,  are  juft  under  the  ceiling  of  the 
room;  while  their  lower  divifions  hang  vertically 
downwards,  pointing  towards  the  table. 

In  order  that  the  kitcTien  may  not  be  filled  with 
fteam  when  any  of  the  boilers  on  the  fide  of  the 
room  are  ufed,  their  covers  are  all  furniflied  with 
fteam-tubes,  which,  communicating  by  a  particu- 
lar contrivance,  with  an  horizontal  fteam-tube, 
which  lies  immediately  over  thefe  boilers  juft  un- 
der the  ceiling,  and  which,  by  paffing  through  the 
wall  of  the  building,  opens  into  the  external  air, 
all  the  wafte  fteam  from  thefe  boilers  is  carried  out 
of  the  kitchen. 

Before  I  conclude  this  EflTay,  I  fhall  add  a  few  ob- 
fervations  concerning  an  application  of  fteam>  which 
has  not  yet,  to  my  knowledge,  been  made,  but 
which  there  is  much  reafon  to  think  would  turn 
out  to  be  of  very  great  importance  indeed  in  many 
cafes. — This  is  the  employing  of  it  for  communi- 
cating degrees  of  heat  above  that  of  boiling  water, 

I  was  led  tp  meditate  on  this  fubjeft  by  an  ac- 
count I  received,  not  long  ago,  of  fome  very  fur- 
prizing 


49^  Of  the  life  of  Steam ^        [essay  xv; 

prizing  effefts  which  were  produced  in  bleaching, 

by  ufing  the  fleam  of  a  very  ftrong  fohition  of  pot- 

a(h  for  boiling  the  linen,  inftead  of  water ;  as  I  was 

confident  that  no  part  of  the  alkali  could  poffibly 

be  evaporated  in  this  procefs,  I  could  not  account 

in  any  other  way  for  the  effeds  produced,  but  by 

fuppofing  them  to  have  been  owing  to  the  high 

temperature  of  the  fleam  which  rofe  from  thisflrong 

lixivium :  and,  as  deam,  at  a  high  temperature, 

might  ealily  be  procured,  and  applied  to  the  linen, 

without  the  ufe  of  the  alkali,  I  thought  it  would 

be  worth  while  to  try  the  experiment  with  hot 

fleam,  produced  from  pure  water.     I  mentioned 

this  idea  to  Mr.  Duffin,  fecretary  of  the  Linen 

Board  in  Ireland,  who  is  himfelf  concerned,  in  an 

extenfive  way,  in  the  bleaching  bufinefs,  who  has 

promifed  to  make  fome  experiments  on  this  fub- 

jedl,  which  I  took  the  liberty  to  point  out,  and  i.o 

recommend  to  him,  as  being  likely  to  lead  to  in- 

terefling  refults. 

Meditating  on  the  various  ufes  to  which  hot^ 
or  (which  is  the  fame  thing) y?r(?«^  fleam  might  be 
applied,  it  occurred  to  me  that  it  would  probably 
be  found  to  be  extremely  ufeful  in  allum  works^ 
for  concentrating  the  liquor  from  which  allum  is 
cryftalized.  There  are,  as  is  well  known,  many 
difficulties  attending  the  evaporation  and  concen- 
tration of  that  liquid ;  and  it  is  never  done  without 
occafioning  a  very  confiderable  expence,  as  well  for 
fuel,  of  which  large  quantities  are  confumed,  as 

alfo 
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alfo  oh  account  of  the  frequent  repairs  of  the  pans, 
which  are  found  to  be  neceffary. 

Moll,  if  not  all  thefe  difficulties,  might,  I  think, 
be  avoided,  by  introducing  ftrong  fteatn  into  this 
liquor,  inftead  of  concentrating  it  over  afire.  This 
concentration  might  certainly  be  efFefted  as  well, 
and  probably  better,  and  more  expeditioufly,  by 
ufinghot  fleam,  than  by  the  immediate  ufeof  the 
heat  of  a  fire ;  and  the  expence  occafioned  by  the 
wear  and  tear  of  the  apparatus  would,  no  doubt, 
be  much  lefs  in  the  former  cafe  than  in  the  latter: 
and,  if  it  (hould  be  found  (which  is  not  unlikely) 
that  fome  certain  temperature  is  more  advantageous 
in  this  procefs  than  any  other,  that  temperature, 
when  once  difcovered,  may  be  preferved,  with  very 
little  variation,  when  fteam  is  ufed  (by  placing  a 
valve,  loaded  with  a  proper  weight,  in  the  fteam- 
tube,  and  obliging  the  fteam  to  lift  that  valve,  in 
order  to  pafs  through,  the  tube);  but  there  is  no 
poffibility  of  regulating,  with  any  precifion,  the 
degrees  of  heat  employed,  when  liquids  are  evapo- 
rated in  boilers  over  a  fire. 

I  would  juft  point  out  one  more  application  of 
fteam,  which,  if  I  am  not  much  miftaken,  will 
turn  out  to  be  very  advantageous  indeed,  in  many 
refpedls  ;— it  may  be  employed  in  heating  the  fer- 
mented liquor  from  which  ardent  fpirits  are  diftilled. 

A  propofal  for  introducing  watery  vapour  into 
a  liquor  from  which  pure  ardent  fpirits  are  to  be 
diftilled,  or  forced  away  by  heat^  will,  no  doubt, 
be  thought  very  extraordinary  by  thofc  who  have 
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never  meditated  on  the  fubjed  ;  but  when  they 
(hall  have  confidered  it  with  attention,  they  will 
find  reafon  to  conclude  that  this  method  of  diftil- 
ling  bids  fair  to  be  very  ufeful.  The  faving  of 
expence  for  coppers,  and  other  coftly  utenfils  and 
machinery,  would  be  very  confiderable;  and -the 
danger  of  the  flavour  of  the  fpirits  being  injured 
by  the  burnii^  of  the  liquor  to  the  fides  of  the 
copper,  would  be  entirely  removed. 

Steam  has  already  been  introduced,  in  feveral 

great  manufadtories  in  this  country,  into  drying-- 

houfeSj  and  employed,    with  the  beft  effefts,  for 

heating  and  drying  linen,    cotton,   and  woollen 

goods,  after  they  have  been  waflied  : — ^it  has  alfo 

been  ufed  in  the  drying^rooms  of  feveral  paper  ma- 

nufadories.    When  it  is  ufed  for  any  of  thefe 

purpofes,  it  fliould  be  introduced  into  tubes  of 

large  diameter,  or  into  feveral  fmaller  tubes^  con- 

ftruftcd  of  very  thin  (heet  copper  (or  into  any 

other  metallic  tubes,  having  a  large  furfacey  that 

would  be  cheaper)  and  thefe  tubes  Ihould  be  placed 

nedJ-ly  in  an  horizontal  pofition  in  the  lower  part  of 

the  drying-room,  and  under  the  goods  that  are  to 

be  dried ;  and,  (in  order  to  economize  the  heat  as 

much  as  poffible)  the  water  refulting  from  the  con- 

denfation  of  the  fteam  in  the  fteam-tubes,  (hould 

b®conduAed,  by  fmall  tubes,  well  cpvered  with 

warm  covering,  into  the  refervoir  which  feeds  the 

Qeam-boiler. 

JSND   OF   THE    FIFTEENTH    ESSAY, 

AND  OF  TH£ 

THIRD    VOLUME. 


